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DEAR SIR: 

On behalf of the Board of Regents of the New Mexico 
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PREFACE 


9 8 O88 


The appearance of this Bulletin is the first of the kind 
dealing with the mineral resources of New Mexico, pub- 
lished under the direction and authority of the State 
School of Mines. It is the intention to issue a series of 
similar Bulletins coming through the School of Mines 
Mineral Resources Survey. The demand for such litera- 
ture is very great and rapidly increasing from year to 
year. In course of time these Bulletins will cover the field 
and laboratory investigations in every portion of the 
State. Probable artesian basins will also be examined and 
the feasibility of reclaiming the same by irrigation 
reported upon. New Mexico affords an almost unlimited 
field for reconnoissance and research work along the 
lines indicated. 

It is just beginning to dawn upon the people that the 
mineral wealth of New Mexico is the State’s greatest 
asset. The mineral production during the present year, 
1915, will approximate $20,000,000. Mining is thus seen 
to be, by far, the largest single industry in the common- 
wealth. It rivals the combined industries of cattle, sheep, 
agriculture and horticulture. The mines of New Mexico 
employ more labor than that employed by any other sin- 
ele industry, excepting farming. 

The present Bulletin is virtually a reprint or rather 
a revised edition of a former publication made in 1908, 
by the writer, under the authority of the New Mexico 
Bureau of Immigration. So great was the demand for the 
first booklet, the first two thousand copies were exhaust- 
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ed in less than six weeks. A second two thousand copies 
were ordered printed by the Bureau of Immigration be- 
fore the type forms were thrown in, to meet the demand 
for literature about the mineral resources of the State. 


ThE AUTHOR. 


Socorro, New Mexico, March 23, 1915. 





HISTORICAL 


In presenting this epitome of the Mineral Resources of 
New Mexico, it is to be hoped that what is herein offered 
may be conducive to a more intelligent understanding 
and appreciation of the dormant mineralogical resources 
of a commonwealth of which, comparatively speaking, 
but little is known. The value of the metallic output of 
the State in 1914, as estimated by the U. 8. Geological 
Survey, was $12,070,000; an increase over that of 1913 
of $376,000. The non-metallic products were valued at 
$7,000,000 during 1914. The entire mineral production 
for the year 1914 aggregated an excess of $19,000,000, 
making the mining industry supreme in the State. 

Historically, New Mexico is the oldest and most widely 
known of any section in the United States; commercially 
its importance is yet but meagerly comprehended. 

Although New Mexico is the cradle of the mining in- 
dustry in the Rocky Mountains and Pacific Slope regions, 
peculiar political conditions have materially retarded its 
development. The fact, however, should not be over- 
looked that the initial impulse received in the develop- 
ment of the Great West was due to the discovery of gold 
in Santa Fe County at the base of the Ortiz Mountains, 
in the year 1828. This discovery was made twenty years 
before the great gold excitement at Coloma in California 
and thirty years before the find on Cherry Creek in 
Colorado. 

The discovery of placer gold in New Mexico marks 
the beginning of modern American methods that have so 
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effectually revolutionized every phase in the art of min- 
ing and in the science of metallurgy. 

The evolution of the old wooden bowl, known as the 
‘“‘batea,’’ used in these early diggings, is symbolized in 
the modern gold pan. Crude designs of the first ‘‘rock- 
ers’’ and sluice boxes for washing the auriferous gravels 
in trans-Mississippi fields, virtually had their inception 
in this primary gold camp, in Santa Fe County. 

Among the first stamp mills constructed in the United 
States may be mentioned the one at Dolores for milling 
the ores from the celebrated Ortiz mine in Santa Fe 
County; one at the gold camp of Pinos Altos in Grant 
County; and one at the Aztec mine at the head of Ute 
Creek on Baldy Mountain, in Colfax County. 

The first experiments in ore concentration in the West 
were conducted by J. Amberg, a German metallurgist 
at Pinos Altos, in the early sixties of the past century. 

It should also be noted that the first gold lode or vein 
discovered and worked west of the Mississippi was made 
in the year 18383, on the famous Sierra del Oro, consti- 
tuting what is now known as the Ortiz mine. 

In the Los Cerrillos district, a few miles west of the 
Ortiz Mountains, exist what appear to be prehistoric 
workings on a metalliferous vein of lead and silver, 
known as Mina del Tierra. This antique working is of 
unusual interest with incline and nearly vertical shafts 
connecting and totalling, perhaps, over two hundred 
feet of work, including drifts and stopes. Since these 
ancient workings penetrate the water level and have been 
flooded ever since the mine was originally abandoned, the 
full extent of underground development is not known. 
As late as the year 1870 the remnants of an old canoe 
were still in evidence in the mine. This curious water 
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craft was doubtless used in transporting ore and waste 
to the foot of the incline shaft, from whence these prod- 
ucts were carried to the surface on the backs of Indian 
slaves in rawhide buckets; it is thus seen that the canoe 
served the purpose of a wheelbarrow or tram. 

Not a great distance from the Mina del Tverra are the 
prehistoric turquoise workings at Mount Chalchthuitl. 
The mining of turquoise antedates all other kinds of 
mining in the Southwest. Prehistoric workings are 
found in all localities of New Mexico where turquoise is 
known to exist. The associated stone hammers, coiled 
and finger nail pottery found in the old dumps and 
working pits, fully corroborate the antiquity of turquoise 
mining in New Mexico. 

Turquoise was used by the aboriginal tribes, not only 
for ornaments, but it afforded a medium of exchange; 
doubtless, the gem-stone was their money and basis of 
values. 

In connection with what has already been said con- 
cerning early mining and metallurgical operations in the 
West, these preliminary remarks would not be complete 
without some mention of the copper mines at Santa Rita 
in Grant County. These celebrated copper mines were 
the first of their kind operated west of the Mississippi; 
they were opened in 1804. Lieutenant Pike in 1807, dur- 
ing his expedition to the Territory, in speaking of min- 
ing, says: ‘‘There are no mines known in the province, 
except one of copper, situated in a mountain on the west 
side of the Rio del Norte, in latitude 34 degrees. It is 
worked and produces 20,000 mule loads of copper an- 
nually. It contains gold, but not quite sufficient to pay 
for its extraction.’’ The latitude of 34 degrees is a frac- 
tion greater than a degree too far north for the Santa 
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Rita deposits, but the error is not a serious one, since 
Lieutenant Pike must have estimated the latitude, as he 
never visited the mines. This copper was at that time 
earried on the backs of burros to the City of Mexico, a 
distance of 1,350 miles, and from there sent to Spain, 
where the major portion was coined at the Royal Mint. 
The remains of some of the old smelters may yet be seen 
standing by the railroad track at Fierro, still in a fairly 
good state of preservation. 

From the foregoing it is obvious that New Mexico is 
the vanguard in the exploitation of the mineral resources 
of the West, as relating to manners and methods pri- 
marily practiced in both mining and metallurgy. 





GENERAL GEOLOGY 


PHYSIOGRAPHIC FEATURES 

The whole of New Mexico may be regarded as a vast 
plateau region, averaging 5,000 feet in elevation, and 
dissected by numerous streams, forming narrow valleys 
and deep gorges. Geologically, the streams are yet in 
their youth. 

The southwest portion of the State is characterized by 
stretches of Quaternary plains, embracing the desert 
ranges of mountains common to central Arizona and the 
Basin region of Nevada and southern California. The 
ereat plains of central and eastern New Mexico are, also, 
Quaternary. Most of the mountain ranges parallel each 
other in a north-south direction and the Continental 
Divide zig-zags across the western and southwestern part 
of the State. The drainage is to the south and west. 


ROCK FORMATIONS 

Practically the complete geological column is repre- 
sented in New Mexico, extending from the pre-Cambrian 
complex to the most recent sedimentary deposits. Vary- 
ing types of metamorphic, sedimentary and igneous 
rocks, comprising the three fundamental classifications, 
are abundantly represented. 

METAMORPHIC OR PRE-CAMBRIAN ROCKS 

The basal erystalline rocks found in all the prineipal 

mountain ranges in the north-central part of the State 


are unquestionably pre-Cambrian. Rocks of the pre- 
Cambrian complex constitute the core of the various 
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ranges bordering on either side of the Rio Grande from 
Albuquerque to E] Paso; such rocks also comprise the 
eore of the Sierra Blanca, Mogollon, Datil, Mimbres and 
Black Range. Passing to the desert ranges pre-Cam- 
brian rocks, in the Floridas, Tres Hermanas, Granite 
Gap and Burro Mountains constitute the basal complex. 

These types of rocks are readily recognizable and con- 
sist of gray and red gneisses, quartz-sericite-schists, 
pegmatite dikes, ete. The gneisses represent sheared 
granites and the schists result from extreme foliation of 
the gneisses and other rock aggregations. 


SEDIMENTARY ROCKS 


Sedimentation, as implied here, is due to the cumula- 
tive process of deposition through the action of water. 

The thick beds of sediment laid down on the pre- 
Cambrian sea floor have been deposited by the slow 
cumulative process of untold ages, and built up as it 
were the geological column of the terrene. 

Until recently it was thought that the Ordovician, 51- 
lurian and Devonian strata were lacking, but now these 
supposed gaps have been filled in by discoveries made 
in the central and. southwestern part of the State. 

In the northern part of New Mexico, it is found that 
the Carboniferous rocks rest unconformably on the pre- 
Cambrian complex. 


IGNEOUS ROCKS 


Aside from the primodial granite, it 1s observed that 
post-Paleozoic rocks of igneous character are abundant 
throughout the mountainous regions. Post-Paleozoie ig- 
neous rocks may with propriety be divided into two 
separate groups—intrusives and effusives. The intru- 
sives embrace the porphyries, which are readily disting- 
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uished by their dark to light-gray and pinkish tint con- 
taining white phenocrysts of feldspar. Porphyries have 
a wide range of variation and necessitate an extensive 
nomenclature to specify them. They pass gradually 
from one to another, due to a variation in their compo- 
sition, as from granite-porphyry through syenite-por- 
phyry, quartz-monzonite-porphyry, monzonite-porphyry, 
to diorite-porphyry. 

Certain porphyritic intrusives or dikes have an inti- 
mate relation with ore deposits; especially those of Ter- 
tlary age. 

The effusive or flow-rocks are recognized by their 
extensive surface distribution, covering the older rocks 
frequently to profound depths. These flow-rocks found 
in various parts of New Mexico comprise rhyolites, an- 
desites, dacites and basalts. The most recent of these 
lavas is basalt or what is locally termed mal pais; it be- 
longs to the Tertiary and in many instances appear to 
have reached into the late Pleistocene. Many thousands 
of square miles of the surface of New Mexico are covered 
with this comparatively recent lava, especially in the 
north central portion. 


ORE DEPOSITS 


Concerning the mineral deposits of New Mexico and 
elsewhere, it 1s important to be able to recognize and 
differentiate the ore-bearing formations and rocks from 
those destitute of economic minerals. 

The uneducated prospector has now begun to realize 
the important relation existing between certain kinds of 
minerals and their associated formations. Possessed of 
such knowledge, he is thus able to proseeute his work and 
apply his energy in fields especially favorable to suecess. 
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In prospecting for gold one should seek a region with 
abundance of porphyry and quartzy, iron-stained dikes; 
limestone formations, as a rule, should be avoided. I is- 
sure veins appear the most promising. 

Copper ores in many instances are found along lime- 
stone and porphyry contacts, and disseminated as sul- 
phides through porphyritic masses of large extent. Cer- 
tain strata of the Jura-'lriassic and Permo-Carboniferous 
rocks in New Mexico carry impregnations of copper car- 
bonate: on the whole these sandstones and thin bedded 
limestones will not average over two per cent copper. 
The “‘red beds’’ formation is also an important gypsum, 
salt and possible oi] horizon. 

The principal iron deposits of New Mexico are all inti- 
mately associated with monzonite-porphyry in juxtapo- 
sition with Carboniferous limestone. The denuded mon- 
zonite rock, with few exceptions, was primarily a lacco- 
lith. 

Turquoise is found in localities similar to those in 
which iron abounds, with the additional presence of 
copper, but with or without the presence of limestone. 

Certain strata of the Carboniferous rocks oi the 
State are ore carriers, principally of lead, silver and 
zinc, a8 at Magdalena and Lake Valley; such strata serve 
as important guide horizons to the intelligent prospector. 

Silurian limestone at Chloride Flat, near Silver City, 
carries silver and lead, as also does the Ordovician or 
Devonian limestones at Granite Gap, Cooks Peak, King- 
ston and some other camps. 

The Upper Cretaceous rocks are the chief fuel horizons 
in the West; the Laramie and Upper Montana coal 
measures are extremely important. 

With the exception of the syngenetic deposits of gold 
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placers and the Triassic copper as alluded to above, the 
greater portion of the ore bodies belong to the epigenetic 
class; that is, the metals were introduced subsequent to 
the formation of the encasing rock system. 


AGE OF ORE DEPOSITS 


It is observed by noted investigators that the greater 
portion, if not all, of the metalliferous deposits that are 
now being worked in New Mexico, are comparatively 
young in age and may be placed as post-Cretaceous. To 
support this supposition it appears that most of these de- 
posits are closely allied and genetically related to igneous 
phenomena of Tertiary, and even later, times. In fact, 
there are some instances observed by the writer of south- 
western ore deposits, indicating that the agencies of min- 
eral segregation and deposition are operative at the pres- 
ent time. 

Aside from the post-Cretaceous deposits there are 
others that would be classed as pre-Cambrian; these ores 
on the whole are rather pockety and their average value 
quite low. 
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GOLD 

In this brief dissertation of the more important 
minerals of New Mexico, it would seem proper to 
begin with gold, since it has ever excited the attention 
and cupidity of mankind from the dawn of history to the 
present time. 

The first discovery of gold west of the Mississippi 
River was made in Santa Fe County at the base of the 
Ortiz Mountains, in the year 1828. This discovery is 
known as the Old Placers; the New Placers were made 
eleven years later, in 1839, a few miles to the south of 
the Old Placers, in the San Pedro (Tuerto) Mountains. 
The first symptoms of ‘‘gold fever’’ in the Rocky Moun- 
tains and Pacific Slope regions were diagnosed in this 
primitive New Mexican camp. 

The geographical distribution of gold seems to cover 
a wider range than any of the commercially valuable 
metals; it occurs in rocks of all ages and kinds, and is 
present in minute quantities in sea water and in the soil. 
Notwithstanding its universality, it is never found in any 
very great masses or bulky accumulations. 

The primary source of gold is from the Plutonic rocks, 
segregating by dynamical, chemical and other complex 
agencies, in veins, dikes, and along zones of contact. 
Placers are secondary deposits, derived from the primary 
segregations through the effects of disintegration and 
erosion, re-deposited by the sorting power of wind and 
water in obedience to the law of gravitation. 
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It is practically proven in the research work of the 
U. 8. Geological Survey, and the truth further substan- 
tiated by independent investigators, that the chief ore 
production of the Cordilleran regions of the Western 
Continent is almost wholly post-Cretaceous In age. 
Whilst the pre-Cambian rocks of New Mexico carry min- 
eral, the grade, as a rule, is quite low. The chief min- 
erals of these old metamorphie rocks are pyrite, chaleopy- 
rite and sphalerite; also, gold and silver—averaging less 
than four dollars per ton in these two latter metals. 
Many of the rare metals are associated with these older 
rocks. 

Mining in the pre-Cambrian rocks is carried on mainly 
in the central north-half of the State. The chief pre- 
Cambrian material bearing types of rock are amphiboli- 
tic or chloritic schist and, also, rock of a pegmatie and 
granitoid character. 

The gold and copper prospects located in the great 
schist formation on the south side of Tijeras Canyon in 
the Sandia Mountains east of Albuquerque, are in pre- 
Cambrian rocks. The Hamilton mine, on the Pecos in 
northwestern San Miguel County; also, numerous pros- 
pects in the Santa Fe Range; the Frazer copper mine 
at Twining in Taos County; and mines in the Bromide 
and Hopewell districts in Rio Arriba County, belong to 
the pre-Cambrian rock-system. 

It is observed by those familiar with the ore produc- 
tion of New Mexico, that the chief producing mines he 
in the southwest and south-central parts of the State, 
with but few exceptions; and that the ores are genetical- 
ly related to an entirely different and very much younger 
vein-system. The ores from this younger vein-system are 
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post-Cretaceous or Tertiary in age, and perhaps extend 
into the late Pleistocene. 
GOLD LODE MINING DISTRICTS 
The principal gold districts of New Mexico where 
gold lode mining is or has been carried on, are given in 
the following, by counties, 


CouNTY. DISTRICT. 
{ Coyote Canyon 
BOrnaiihia? 2. howe en ev atk ) Hell Canyon 
‘ f Elizabethtown 
COMMS 55 AD a e-sitaole | Red River 
Dons Ari so RES aectdit eae ‘Organ Mountains 
Central 
Gold Hill 
Grant . mee oaths Lordsburg 
Pinos Altos 
Sylvanite 
‘Vera Cruz 
ry S = 
RANCOL Eb e> 6.0 cee 5 ey W hite Oaks 
Nogal 
| Sicarilla 
CUCL 405.2 ects x he ee lee te Jarilla Mountains 
AG) APES s + poets ¥ otkseee cs Hopewell 
SAngovanL ..c -ebicdes Oude Cochiti 
Satiten ae *. 8s. aas so we aed New and Old Placers 
Co 9 Me ee ae Bo ee oe ie Hillsboro 


(Nat Mountain 
Socorro 1 oe tk eS ernie eh, 4 Mogollon Mtns. 
| Rosedale 


dy! RP I EN ns . Rio Hondo 
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PLACER MINING DISTRICTS 


The chief placer mining districts, by counties, are 
given in the following 


CouUNTY. DIsTRIctT. 
‘Klizabethtown 
OOTAT ath ts nore eae + Ute Creek 


Willow Creek 


‘Sylvanite 
(Pan Toe ee. ee ee ee a ee Malone 
Pinos Altos 


Jicarilla 
ESET) ©. Sarscihstz ne Omereeee G Nogal 
| White Oaks 
COERTIO Ks aescia dasectaly as oes Jarilla 
Hopewell 
Hid SAYTTINS, toe koe Re Gheina 
Galisteo 
SUERTE Ce isc ee ee ees - Old Placers 
| New Placers 
ae: J Hillsboro 
NT) ct al ree Ric, ona Piptebare 
‘Red River 
MEANY, cater ea Ale. eee Rio Grande 
Rio Hondo 


The value of all the gold produced in the United 
States from the year 1792 to January 1, 1915, according 
to estimates given by the U. 8. Geological Survey, is ap- 
proximately $3,643,000,000. The value of the world’s 
output since the discovery of America to January 1, 
1915, in round numbers, is placed at $15,186,000,000. 

The production of gold in New Mexico for the year 
1914 is estimated by the Mint and U.S. Geological Survey 
at $1,172,000. This is a gain in the gold production of the 
State over the preceding year of $290,000. The entire 
production of gold in the State since the modern discov- 
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ery in 1828 in southern Santa Fe County will approx- 
imate $33,500,000. 

The most usual occurrence of lode gold in New Mexico 
is in association with quartzy gangue material which fre- 
quently carries various metallic oxides and sulphides; 
these latter metallic compounds depend on the character 
and depth of the deposit and the encasing country rock. 

The gold placers have uniformly resulted from the 
erosive effects of wind, weathering and water and the 
gold is found in the late Tertiary, Quaternary and more 
recent gravel beds in streams and gulehes below the 
source. 

Until recent years New Mexico was essentially a placer 
producing province; fully three-fourths of its entire pro- 
duction was attributable to that source. This latter con- 
dition is now reversed, due to the rapid growth in lode 
mining. During the past few years increased activity in 
prospecting and metal mining was noted in most every 
part of the State. The rich gold strike made during the 
summer of 1914 at Pinos Altos, on the Skillicorn lode, 
caused considerable excitement and gold mining in that 
celebrated old camp is once more on the ascendency. 
Some specimens of this late strike were recently placed 
on exhibition at the San Diego Exposition in the New 
Mexico building and are attracting considerable atten- 
tion. 


SILVER 


The first authentic account of the modern discovery 
of silver in New Mexico, was through Pete Kinsinger 
in 1863, when he found rich silver float while a soldier 
under Gen. J. H. Carleton stationed at Pueblo Springs, 
near Magdalena in Socorro County. No important 
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bodies of silver ore were ever uncovered at this point; 
the discoveries were all confined to small veins and 
seams. The old Ace of Spades mine is where the discov- 
ery was made. 

This early find of the white metal had its influence, 
when three years later but a few miles away, rich car- 
bonate ores of lead and silver were found in the Magda- 
lena Mountains. 

In 1867, a year after the discoveries at Magdalena, 
silver was found in Socorro Mountain. 

The phenomenally rich silver discoveries made at Chlo- 
ride Flat at Silver City, in 1871, followed by the great 
excitements at Georgetown, Cooks Peak, Lake Valley, 
Kingston and points further north in the Black Range. 
resulted in a tidal wave of mining activity which swept 
the then southwest territories. 

Since silver, to a great measure, is genetically related 
with the oceurrence of both gold and lead, much of that 
which has been said about gold and its geological rela- 
tions to certain rock formations applies to silver; as, also, 
what may, along this line, be hereinafter said about lead. 
The silver ores seem to occupy an intermediate relation- 
ship to those of gold and lead. 

Under the eaption of gold it has been pomted out 
that the pre-Cambrian rocks, as a rule, are impoverished 
in values of the previous metals; this phase of the sub- 
ject, will receive no further attention. 

The principal silver ores of New Mexico seem to be 
more intimately associated with lead deposits than with 
those of gold. Since most of the great lead deposits of 
the State are found to be closely related to the phenom- 
ena of intrusive porphyry dikes into limestone, we now 
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naturally look with favor on such conditions when pros- 
pecting for silver and lead ores. 

It is also true that some very rich silver ore has been 
taken from more or less irregular types of fissure veins in 
the effusive andesite lavas, as at the Last Chance mine at 
Pyramid Peak south of Lordsburg, the Beck and Vol- 
eano Mines northwest of Steins Pass, Steeple Rock and 
elsewhere in Grant County; on the whole, the produc- 
tion of silver from this class of mines, though consider- 
able, is quite insignificant, when compared to the output 
coming from deposits affiliated with intrusive porphyri- 
tic masses injected while hot into thick beds of lime- 
stone. 

The limestone formations in which valuable deposits 
of silver-lead and lead-silver ores occur, seem to com- 
prise the Carboniferous, Devonian, Silurian and Ordo- 
vician. 

At Granite Gap, in southwestern Grant County, the 
lead-silver ores are contained in cavities in the Ordovi- 
cian (?%) limestone. This seems to be the case at Cooks 
Peak. 

The silver-lead ores at Chloride Flat, Georgetown and 
Lone Mountain, lie in Silurian limestone, immediately 
below Devonian shale. 

The silver deposits at Kingston and Hermosa likely 
occur in Devonian limestone, though this is not qnite 
certain. 

At Lake Valley the ore bodies occupy a position at 
the base of the Lower Carboniferous (Mississippian) 
limestone, immediately above the Devonian series. The 
Magdalena lead-silver-zine deposits are, also, Carbonif- 
erous, 
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The above references are cited to some of the more 
important silver producers, showing the wide strati- 
graphical range of the ore horizons in the limestone of 
the State. 


The principal producing silver districts, by counties, 
of New Mexico silver mines, are here given: 
COUNTY, DISTRICT. 


Hembrillo 
Dona ANG. oc vs iy eases ; Organ Mtns. 
Apache 
Camp Fleming 
Central 
Chloride Flat 
Eureka 
Georgetown 
GANT cress cecke rete ene Kimball 
, Lone Mountain 
Pinos Altos 
Pyramid 
San Simon 
steeple Rock 
| Telegraph 


(Cooks Peak 
genes | Florida 
CLL Wt: a arn ae, 2. a hitetonlo 
Tres Hermanas 


RlgcATQIDAS ciara eee ees Bromide 
SANGOVAL fun0 Sale arena etter, Cochiti 

Sati tA GS, ccc aw. ajc eae ead . Cerrillos 
Bromide 
Hermosa 


‘| Kingston 
Lake Valley 


REPS gh WM staked aie ey ope ES oe ae 


Magdalena 
SOCOITO. ..cs5005 vie naeeae .~ Mogollon 
| Socorro Mtn. (Encarnacion ) 
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Aside from the principal silver camps as just enumer- 
ated, there are many other localities that may in time 
become important. 

New Mexico has produced in silver values, as near as 
can be determined, $32,700,000 up to the present time. 
The silver production for 1914, amounts to 1,720,000 
fine ounces, as estimated by the U. 8. Geological Survey. 

From general mining appearances the present output 
of silver will likely be gradually increased for a number 
of years to come. 


COPPER 


The geographical distribution of copper compounds in 
New Mexico covers a wider range of territory, except- 
ing that of gold, than any one of the other commercially 
valuable base ores. Copper not only occurs in the pre- 
Cambrian schists and later Tertiary rocks, but it 1s found 
in the intermediate series, which comprise the Permo- 
Carboniferous and Jura-Trias formations. 

As previously noted under the caption of Gold, the 
pre-Cambrian deposits do not appear so important from 
a commercial point of view as those formed at a subse- 
quent period. It should not be construed that none of 
the pre-Cambrian copper deposits are deyoid of merit; 
such, however, is not the case. The writer is acquainted 
with several cupriferous deposits in pre-Cambrian schists 
that have much in their favor, and will doubtless be 
profitably worked in the near future. 

Besides the post-Cretaceous or later copper deposits, 
there is a class of bedded deposits occurring in the ‘‘red 
beds’’ formation which deserve mention, on account. of 
their wide geographical distribution. These sedimentary 
cupriferous beds have been prospected in various local- 





28 MINERAL RESOURCES OF NEW MEXICO 

ities where they exist, and many attempts at mining and 
milling the ores have been made meeting with doubtful 
success. 

The most important of these deposits lie in the Naci- 
miento district, Sandoval County; near Abiquiu, Rio 
Arriba County ; in the Black Mesa district, Union Coun- 
ty; at Tecolote, near Las Vegas; and along the base of 
the San Andreas, Sierra Oscura, Manzano, and Sandia 
Ranges. Points where exploitation of these cupriferous 
beds have been carried on greater than elsewhere, are 
at Estey and Hansonburg in the Sierra Oseura; north- 
east’ of the Sandias, between the northern end of that 
range and South Mountain; at Tecolote, near Las Vegas; 
and at Sefiorita in Sandoval County. Reduction works 
were formerly erected at Senorita, at Tecolote and at 
listey, but were not a commercial success. 

It is the opinion of the writer, that it is only a ques- 
tion of time, coupled by metallurgical skill, until these 
deposits will be worked at a profit; their importance 
cannot be overlooked or underestimated in this day of 
rapid development. 

The bulk of the ore in these interesting bedded depos- 
its exists as a carbonate; although, some very high grade 
glance and other forms of copper ores are quite common. 
The copper has in many instances replaced organic sub- 
stances, preserving in the minutest detail the texture of 
the plant. These freaks in metasomatism, most usually, 
have produced very high grade chalecocite. Opimion 
seems much divided as to the genesis of the deposits. 

The post-Cretaceous ores of copper are those that con- 
tribute the greater portion of the output of the State. 

These deposits occur in veins and contact fissures; in 
limestone cavities that have become filled with mineral 
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matter due to the influence of igneous dikes; and in 
porphyritic masses where the metallic compound is dis- 
seminated through the rock constituent, principally as a 
sulphide. 

In the smaller veins and fissures of copper ores, there 
are usually other kinds of mineral aggregations asso- 
ciated with the deposit; such as minerals of lead, silver, 
zine, manganese and iron, with varying quantities of 
gold. 

In the larger porphyritic deposits as at Santa Rita 
and Burro Mountains, the ores carry practically no 
values, other than copper. These latter ores, especially 
those of the Burro Mountains, are on the whole quite low 
vrade not exceeding three per cent copper. At Santa 
Rita the grade of ore is somewhat better than that of the 
Burro Mountains. Much native copper is mined at Santa 
Rita. 

The Lordsburg copper ores carry silver at the south 
end of the district; nearer town, values in both gold and 
silver are present. 

Some exceedingly high grade chalcopyrite, bornite 
and chaleocite ores are encountered in the Cooney mine 
in the Mogollons; this character of ore carries good 
values in both gold and silver. 

The region between Steins and Granite Gap in south- 
western Grant County is extremely favorable for large 
copper deposits; it is practically undeveloped. 

At Pinos Altos much of the copper ores contain both 
zine and lead. There are valuable contact deposits of 
copper at the Organ camp, northeast of Las Cruces; 
these particular properties have been lying idle the 
greater part of the time for a number of years, caused 
by litigation and lack of capital. 
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In southern Santa Fe County at San Pedro, large 
quantities of low grade garnetiferous copper ores exist 
in the limestone. Operations at the smelter and mines 
have been intermittently conducted for the past fifteen 
years, due to the fluctuating price of copper. This 
smelting plant has been closed down for the past two 
years, but will resume again very shortly. The price of 
copper is beginning to advance quite rapidly through the 
demand made by the war in Europe. 

In the Caballo Mountains, the Black Range, Red River, 
Baldy Mountain, in the Jarillas and in the Organ Moun- 
tains much prospecting and work have been done of late, 
having an especial bearing on the development of copper 
mining in the state. 

At present most of the copper from New Mexico 1s 
mined in Grant County. The operations of the Chine 
Copper Company at Santa Rita are conducted on a stu- 
pendous seale and the production of copper in the State 
has materially increased since that company took over 
the mines of the Santa Rita del Cobre grant. The Chino 
Company mills nearly 6,000 tons of ore a day and the 
estimated production of copper for this one mine during 
1914 being 54,822,000 pounds. 

The history of copper mining in New Mexico is al- 
ways extremely interesting, since the mines at Santa 
Rita are the oldest west of the Mississippi. These fa- 
mous mines were discovered by an Apache Indian about 
the year 1798, and were first opened in 1804, and have 
been producing almost continuously to the present time. 
A brief sketch of the early history of the Santa Rita 
mines by the writer may be had in ‘‘New Mexico Mines 
and Minerals,’’ 1904, Chapter VI. 

The mines of the Burro Mountain Copper Company 
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will be a close second to the operations of the Chino just 
as soon as the new ore treating plant, now in course of 
erection, is completed. Like the Santa Rita mines, the 
Burro Mountains’ ore is a low grade porphyry copper 
proposition. Grant County is now producing most of 
the copper mined in the State. 

At the present writing the demand for copper is in- 
creasing at a very rapid rate, due to the effect of the 
war in Europe. The price is now quoted for electrolytic 
at from 15 cents to. 15.25 cents a pound. The extraord1- 
nary conditions now confronting the European nations is 
eertain to create an unprecedented demand for most all 
metals. The United States will be expected to supply the 
deficiency. 

The principal districts of copper, by counties, are 
given in the following: 
CouNTY. DISTRICT. 


; ( Hell Canyon 
Bernalillo ...4..,...# Placitas 
| Sandia 


| { Baldy Mtn. 
Colfax ...... | Cimarroncito 
J Hembrillo 


Dona Ana....... E | Organ 


yr Anderson 

| Apache 
Burro Mts. 
Central 
Eureka (Hachita) 
Pinos Altos 
Pyramid 

San Simon 
Steeple Rock 
Santa Rita 
Virginia 
White Signal 
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CouUNTY. DISTRICT. 
| { Estey 
DT CONEY ¢ gene Bd oak asec Sit anod 
if 
| } Florida 
ET TELE: Dae eg en er TE ee a eee | Tr Ceniieramiee 
‘ 
lB 
J) Bent 
COLATO! tk ss umaduts Be eee hota | Jarilla ees 
; ; {Bromide 
TAO" CATTIDS faecal twee aes | Headstone 
Sandoval .............,.... Nacimiento 
( Hamilton 
san Miguel............... « Rociada 
. Tecolote 
{ Cerrillos 
santa Tee anes eat S3 ean Paara 
= ‘Black Range 
PAGER Hy oie cine oeeeeeae - Caballo Mts. 
| Hillsboro 
‘ Hansonburg 
Magdalena 
Mogolion Mts. 
Seto te. Ate eee ) Oscura 


San Andreas 
San Lorenzo 
Water Canyon 


. 
P | Manzano 
Waloncla:; ss ¢is cpeeibeieas: , a 
= | 7uni Mountains 
| Copper Hill 
MOMS Pedra Won ar rs.a - Red River 


_Twining 


LION 42.42.2880 ee aaa . Black Mesa 








Besides the above copper districts, the Guadalupe 
Mountains in southeastern New Mexico have a number of 
good copper showings. . 
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LEAD 

Briefly, what has been said concerning the genetical 
occurrence of the silver deposits of New Mexico and 
their relation to the surrounding rocks, will apply in a 
general sense to the lead and zine ores of the State. 

Aside from the mineralization found in the older 
metamorphic rocks, it is only the later Tertiary deposits 
of lead that seem to command much importance. It 
should be understood, however, that In some instances 
paying lead mines may eventually be developed in the 
pre-Cambrian rocks of the State. 

New Mexico produced 1,340,000 pounds of lead in 1914, 
against 3,940,000 pounds the year previous, according to 
statistics gathered by the U. 8. Geological Survey. The 
large decrease in the 1914 production was mainly due 
to the extremely low price of the metal. Most of the 
limestone lead deposits carry values in silver, with but 
little or no gold. Veins of lead in the porphyry rocks 
most always carry both gold and silver values. In depos- 
its of this character, as at Pinos Altos, Lordsburg, Cen- 
tral and Cerrillos, the lead ores oftentimes carry appre- 
viable quantities of copper and zine sulphide. 

A classification of the lead producing counties and 
principal districts of lead ores are given in the following: 
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CouNTY. DISTRICT. 


Coyote 


isfyer ARIE) ee - eA, A Sandia 


DGna VAT. Ginsbslpds wa oath 


Hembrillo 
Organ Mts. 


Carpenter 

Central 

Chloride Flat 
SETAE «ncn eh swirl eel ee Eureka 

Pinos Altos 

Pyramid 

San Simon 


HPV) be Oe ee Oe EL ee Ae Sierra Blanca 


Cooks Peak 
Florida 

Victorio 

Tres Hermanas 


SATE Ae Glas oisa nis nla wt biala Hamilton 


: Cerrillos 
Santa F*« poweeerne eee reeer nee 1 Sew Placers 


Bromide 

Caballo (Pittsburg) 
Hermosa 

Kingston 

Lake Valley 

Macho 


Canyoncito 
Magdalena 
BOCHITO» ae of dda lode oe less Mogolion Mts. 
Oscura 
San Andreas 
Within the last few years considerable prospeeting has 

been conducted in the Sandia Mountains east of Albu- 
querque and a number of rather promising lead pros- 
pects, carrying some copper and silver values, have been 
located. The ore horizon is in the Upper Carboniferous 
limestone, which rests unconformably on the pre-Cam- 
brian complex. 
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ZINC 


The zine ores of the State seem wholly confined to the 
lead deposits. It is safe to say, that wherever zinc 1s 
found in New Mexico, lead is also present. One marked 
difference, however, is noted in extent of their geograph- 
ical distribution—the lead being far more prevalent and 
not always accompanied by zinc. 

In New Mexico, the geology of the zine and lead de- 
posits is practically identical ; therefore, the remarks con- 
cerning lead ores may be considered applicable to zine, 
without committing serious error. 

The county and contained zine producing districts in 
New Mexico may be cited in the following: 


CouNTY. DISTRICT. 
‘Carpenter 
| Central (Hanover) 
Grant ae er ee ee ee ee *) Eureka 


| Pinos Altos 


f Cooks Peak 
12) t: ee ee ee ee Ee / Florida 
| Tres Hermanas 


{ Cerrillos 


Santa Fe $2 ee eee ee ee ) New Placers 
| | Hermosa 
Blerna-icivas do cierty vio wee) ) Kingston 
Magdalena 
SOCOITO’. A. hess es >, Oscura 


Me | San Andreas 


The zine deposits of New Mexico did not receive any 
attention until 1902; the zinc ores of the Magdalena dis- 
trict were the first to be recognized as being commer- 
cially valuable. T'wo years later new deposits were found 
in the Tres Hermanas Mountains, and still later in the 
Floridas and Black Range. 








36 MINERAL RESOURCES OF NEW MEXICO 


The deposits at Magdalena, Hanover and Pinos Altos 
are the most important in New Mexico at the present 
writing. 

The ‘‘mundic’’ or mixed sulphides of zinc, tron and 
lead at Cooks Peak, Pinos Altos, Hanover and Magda- 
lena are receiving close attention commercially. Also, 
the sulphide ores at Central and the comparatively new 
district of Carpenter, are being closely investigated rela- 
tive to their zine contents. 

The mining of zine now overshadows that of lead and 
is fast becoming an important feature in the mineral out- 
put of the State. It is noted that the New Jersey Zinc 
Company and its subsidiaries have been acquiring many 
holdings of late in zine properties of considerable magni- 
tude in various parts of New Mexico. The recent rapid 
rise in the price of spelter, now quoted at 10.50 cents a 
pound in New York is reflected by the great shortage 
in Europe, and the price of the metal will likely reach a 
still higher level in the near future, unless there be a 
sudden cessation in hostilities. The outlook for the 
zine industry is the best in years and the present high 
quotation is the greatest on record. 

New Mexico produced 18,300,000 pounds of zine (in 
terms of spelter and zine oxide) during 1914. This is an 
increase over the preceding year of about 1,800,000 
pounds. Every indication points to a still greater out- 
put during 1915, 


IRON 


Iron is the most useful of the metals. It is seldom 
found in the native state, excepting in meteorites; it en- 
ters into the composition of various types of minerals and 
mineral compounds. 
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The more important ores of iron are its oxides, car- 
bonates and sulphides; the oxides are the chief ores of 
commerce. 

The ores of iron are generally classified with respect 
to their metallic content as determined by chemical 
analysis. 

The principal iron ores of New Mexico are classed as 
follows: 


Name, Composition. | Formula. | Iron% 
Magnetite Protosesquioxide of Iron...... FeO, 72.4 
Hematite. |Sesquioxide of Iron............ | FeO, 70.0 


Limonite.| Hydrated Sesquioxide of Iron,, 2F e.0,.3H,0 59.8 
Siderite..| Carbonate of Iron.............] Fe CO, | 48 
Pyrite. .../ Sulphide: of ITO. sisi ccs nese on | Fes, | 46: 


All of the ores given in the table are useful in the 
manufacture of iron, excepting the last one, which is used 
in the manufacture of sulphur and sulphuric acid. 

Phosphorus and sulphur are the two principal impuri- 
ties found in iron ores which influence their value. 
Phosphorous renders iron ‘‘cold short,’’ while sulphur 
makes it brittle at read heat or “‘hot short,’’ and destroys 
its welding power. 

It is observed that the principal economic iron ores of 
New Mexico are genetically related to monzonite por- 
phyry in contact with limestone. The deposits lie along 
the plane of contact, and in some instances in the lime- 
stone itself, indicating metasomatic action. 

The principal deposits of iron are in the Jones district 
at the north end of the Sierra Oseura; in the Jarilla 
Mountains; near San Pedro; about White Oaks; in the 
Capitan and Jicarilla Mountains; at Tecolote and in the 
Gallinas Mountains; the Blackington deposits west of the 
Gran Quivira; in the Cuchillo range; near Glorieta; at 
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Silver City; and at Fierro, Grant County. This latter 
deposit has been worked for more than a decade by the 
Colorado Fuel and Iron Company. The same company 
operates iron mines at Brice in the Jarilla Mountains 
and the Yellowjacket mine near White Oaks. 

The following analyses of average samples of some of 
the New Mexico tron ores are here given: 





Constituent. Jones iron. | Blackington | Cuchillo. 
_ i. | LN rs 
Lith Ges tae ese oF POR 2.00% | 7.9 % | 8.74% 
TPIT. he Arora. a tes ter pvare 66.40 | 64.1 62.48 
Flea digach metho 30 | 1.2 ite 
Magnesia ....... 1,25 | trace = 
Sulphur .......+: OT | trace none 
Manganese ..... trace | trace 
Alumina ......4: 50 | tee oad ka 
Phosphorus ..... 9 | trace | .023 
Titanium ....... - saa | Prints 080 
WitGI © cee es 20 | RS Sg 
Ignition (gain).. | TT | | 

| 


The above analysis of the Jones iron was made by the 
Seamon Assay Company of El Paso; that of the Black- 
ington iron by Elston E. Jones, a student of the Univer- 
sity of New Mexico; and the Cuchillo iron was taken from 
a mining report on the property made by Martin Fish- 
back. 

MANGANESE 

Little attention has, until recently, been manifested in 
the prospecting and development of manganese in New 
Mexico; but from a cursory view of the manganiferous 
localities it is thought that this mineral product may 
prove rather important. 

It is seen from the Mineral Resources of the U. 8. Geo- 
logical Survey for 1913, that the manganese production 
for that year in this country was only 4,078 long tons, 
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valued at $40,480. During the same year the imports 
of manganese ores were 345,090 long tons, valued at 
$2,029,680. Imports having been practically eut off cov- 
ering the latter four months of 1914, there has been and 
now is quite a strong demand for manganese since that 
time. This demand has greatly stimulated the manganese 
industry in this country and the outlook for 1915 is ex- 
ceedingly promising for a greatly increased production 
over that of recent years, provided the war in Europe 
be materially prolonged. 

From the foregoing, it would be well for the prospector 
to pay some attention to manganese ores during the time 
of his search for the more alluring metals. 

The three principal ores of manganese having com- 
mercial importance are Psilomelane, Pyrolusite and Man- 
ganite; these ores are more or less associated, including 
other types of manganiferous ores, in most all manganese 
deposits. 

The uses of manganese may be divided into two dis- 
tinct industrial branches—metallurgical and chemical. 
The former use is chiefly confined to the manufacture 
of iron and steel products and in the reduction of copper 
and silver ores; while in the latter instance it is made 
use of in the manufacture of potassium permanganate, 
chlorine, oxygen and as a coloring material. 

The most important deposits of manganese, so far as 
now known, in the State, lie in the Florida Mountains, 
on the side opposite the town of Deming. These deposits 
from the meager development done, appear to be of con- 
siderable importance. The ore occurs in cavities in lime- 
stone, having replaced the same through metasomatic 
action. 

In the San Lorenzo mining district, about twenty-five 
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miles northwest of the town of Socorro, are several! 
outcroppings of high grade pyrolusite, occurring in por- 
phyritie rocks ; there has never been as much as a ten-foot 
hole sunk on these croppings. 

In the Macho district near Lake Valley are numerous 
manganese indications. At Rincon some very high grade 
ore has been taken out and piled on the dumps. In vari- 
ous localities, as at Lake Valley, Kingston, near George- 
town and Silver City are manganiferous ores of silver 
and iron, that frequently contain large quantities of 
manganese, that should be commercially valuable as 
ores of this metal. 

MOLYBDENUM 

Minerals of molybdenum compounds exist in several 
parts of the State. 

About eighteen miles northwest of Las Vegas in the 
EK] Porvenir mining district, at the Romero mine, is an 
occurrence of molybdenite which seems of considerable 
importance. The mine is fairly well developed and has 
a small reduction and concentrating plant for saving 
the ore values. The occurrence is in the pre-Cambrian 
rock-system of the Las Vegas range. 

A similar occurrence exists in the older metamorphic 
rocks of the Santa Fe range, a few miles east of the city 
of Santa Ie. In this latter instance the mineral is dis- 
seminated through the associated rock. The property is 
undeveloped, though extremely promising. 

Other occurrences in different parts of the State are 
known to exist, but have never been thoroughly exam- 
ined. 

In the Stephenson-Bennet lead mines in the Organ 
Mountains there are found many beautiful crystals of 
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the mineral wulfenite—a lead-molybdenum compound. 
Wulfenite is quite frequently encountered at Lake Val- 
ley, in the Black range, at the Lucky Bill mine not far 
from Silver City, in the Caballos, Magdalena and some 
other localities. In fact, it occurs sparingly in most all 
the lead districts throughout the southwest. 

Molybdenum, in the form of ammonium molybdate, 
is used chemically to determine phosphorus in iron. It 
is also used in fire-proofing, and as a germicide in disen- 
fecting cloth in railway passenger coaches. 


FLUORITE OR FLUOR-SPAR 


Of late years some very fine deposits of fluor-spar 
have been uncovered in New Mexico. 

The Colorado Fuel and Iron Company has been the 
ehief purchaser. This same company exhausted a large 
deposit of very pure fluorite on the southwest side of 
Cooks Peak. Other large deposits are known to abound 
in the region between Cooks Peak and Deming which have 
also been extensively mined and shipped to the steel 
plant at Pueblo. 

One of the best and largest deposits of this fluxing 
mineral of which the writer is acquainted, lies on the 
east side of the Gila River to the west of the Burro Moun- 
tains in Grant County. Lack of transportation prevents 
the marketing of the product at a profit for the present. 
The southwest part of the State possesses a number of 
other valuable deposits that will in time be exploited. 

Deposits of fluor-spar exist in the north end of the 
Sierra Oscura. Some outcrops occur further to the 
south in the San Andreas range. In the Sandia Moun- 
tains this mineral is quite plentiful. In the Taos Range 
in northern New Mexico fluor-spar has been reported. 
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Most all of the fluorite deposits in New Mexico are ex- 
ceptionally pure. 

Hydrofluorie acid is manufactured from the purest 
ores of fluorite. Metallurgically, fluorite is used in the 
basic open-hearth process in the manufacture of steel; 
phosphorus and sulphur being removed by its introdue- 
tion into the charge. 

The following analysis made by the Seamon Assay 
Company of El Paso of a sample of fluorite from the de- 
posit between Deming and Cooks Peak, in Luna County, 
is here given: 





SSR TA hers Gr ie attrech ee Sat eA 4% 

ORLOV tevan cee eee Cee nee Ae 50.7 

POTTING: |. pre tenc 665 dk cin a as wie er 2s 48.0 
PTTL he hots eh carae me oe eee ee oui 99.1% 


This sample was of the greenish-blue variety. 


ALUM (ALUNOGEN) 


There are four localities in New Mexico where alum 
has been reported: one of these is in the Sangre de 
Christo Mountains west of Red River postoffice, in Taos 
County; one in the northwest part of Sandoval County; 
one on the ranch of H. C. Abbott easterly from Wagon 
Mound in Mora County; and a fourth deposit on the 
upper Gila River in Grant County. 

Concerning the two first deposits reports have not 
been verified; the two last deposits are existing facts. 

The alum in the latter deposit seems to incrust an alum 
rock; the rock itself carrying Alumina. 

The writer, in May, 1902, made the following analysis 
of a sample of the alum of the Mora County deposit: 
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SSUICHY 2525s otaepcine? Oia Draw wae 21.04% 
ALUM AF see eh ttle ose tk 1.20 
ie Wfekbbas tah d Ges a ls eee 2 A 36 
Magnesium oOxid@.......0.ccecceaues 18 
PIU? Mise na eeeae eas ered 11.92 
Water and volatile matter........... 59.27 
TOERL foot lee Galette amie 100.00 % 


The following analyses were made by John Enequist 
of New York City, on the Gila River alum rock, in Aug- 
ust, 1907: 


Inecrustation. Inside Rock. 

LESS) ee eR ay ee rs es ae 20.93% (plus organic) 6.26 % 
AlUMINA ...cvesan <citaw eae alk 16.75 16.87 
Ferrous oxide ............. 1.70 1.50 
Werric oxide -...4..0464+-+5 2.88 4.25 
Wilke a weee chest eed cone 16 oo 
DInenesig, sii eee ee ecw ealee ba Lo 16 
Silicic. net 250.50. we es ceases 31.31 56.11 
Sulphuric acid (anhydrous). 26.36 14.08 

Total eas OEY eae 100.31% 99.56 % 


The Gila River alum rock is quite a peculiar mineral 
aggregation; the original rock has been greatly altered, 
resulting in the present form. The rock is not nor never 
was a true bauxite. 

Owing to the vast quantity of this alum product it 
doubtless possesses much commercial value; its utiliza- 
tion is strictly a problem for the chemical engineer to 
solve. The chief value of the deposits seem to lie in the 
contained soluble sulphates; these surface imecrustations 
of the soluble sulphates, constitute the mineral known 
as alunogen. 

It is thought that the alum deposits of New Mexico are 
quite suitable for the manufacture of a crude Sulphate 
of Alumina, which is used in vast quantities in sanitation 
of cities for the precipitation of sewage, in the sanitation 
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of domestic water, and in the manufacture of ‘‘fuming’’ 
Sulphuric acid, the so-called Nordhausen oil of vitriol. 
That these deposits possess great commercial value there 
ean be but little doubt. 

SALT 

New Mexico is quite well supplied with this indispen- 
sable product. 

The saliferous horizon of the State is the same as that 
of gypsum and is confined to the ‘‘red beds.’’ The as- 
sociation of salt with gypsum deposits is well known and 
this intimate relation 1s strikingly illustrated in the salt 
lagoons in Otero, Torranee and Eddy Counties. Such 
saline and alkali solutions collecting in impervious basins, 
after extreme desiccation is reached, will deposit their 
contained solid matter proportionate to solubility, when 
the point of saturation is reached. Since salt is more 
soluble than calcium sulphate, the gypsum is precipitated 
first; later on the contained chloride of sodium is depos- 
ited. The saline lakes in New Mexico, oceupying the 
central area of gypsiferous deposits, vividly portray the 
extreme point of desiccation now reached by these dying 
lagoons. 

The saline lagoons and marshes in Otero, Eddy, Tor- 
rance and western Socorro Counties are susceptible of 
quite a production in salt; they having supplied this 
necessary article for ranchers and their herds, without 
any visible decrease in quantity, since the days of the 
Conquistadores, A. D. 1540. 

Perhaps the most interesting and remarkable saline 
lake in the world is that of Crater Lake in western Socor- 
ro County. A careful study of this wonderful lake basin 
proves it to be nothing more than a sunken grave that 
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marks the spot of a once active and magnificent voleano. 
In all probability this volcano originally towered at least 
3,000 feet above the level of the plain. The past geolog- 
ical history of this lake basin is identically the same as 
that of Crater Lake, Oregon. This remarkable basin 
may be described as a circular depression, saucer-shaped, 
200 feet deep, and at the center of the depression two 
black einder voleanie cones, rising from the basin to a 
height of 150 feet. One of these cones is a solid, but the 
conduit of the other remains open to a depth of about 
eighteen feet below the level of the floor of the main 
basin. In the center of this hollow cone is a cireular 
pool ot brine almost to the point of complete satura- 
tion, The brine in the conduit rises and percolates 
through one side of the cone and spreads out in the large 
saucer-like basin. Owing to the desiccated condition of 
the atmosphere in this region of the United States, the 
exeess of water is rapidly taken up by evaporation and 
salt is deposited over the lake floor. It is thus seen that 
the process of salt-making at Crater Lake is continuous 
and only during the wet season of the year when the 
water becomes somewhat freshened does a cessation in 
salt-making occur. 

The cause of salinity of the water in the conduit cone 
may be satisfactorily explained on the supposition that 
the conduit of the crater extends downward into the un- 
derlying saliferous formation of the ‘‘red beds.”’ It 
should be noted that the surface rocks about Crater Lake 
are Cretaceous, and it is thought that the depth of the 
underlying red series of rocks will not exceed one or two 
thousand feet. Waters circulating through the under- 
lying saliferous horizon become highly saturated with 
salt, rise in the vent, as a spring, and finally flow 
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through into the main outside basin where evaporation 
completes the salt-making process. 

Besides the several layers of salt at the bottom of the 
lake, it is estimated that 500,000 tons of salt are con- 
tained in the brine. 

The United States consumed, in round numbers, dur- 
ing the year 1913, thirty-four and one-half million bar- 
rels of salt, or over six hundred thousand barrels more 
than the home production. 

GYPSUM 

The principal gypsiferous horizon in the west appears 
to be chiefly confined or limited to the “‘red beds;”’ 
this is especially true in New Mexico. Since the ‘‘red 
beds’’ formation is so widely distributed over the State, 
superficially comprising about one-fifth of the surface, 
the deposits of gypsum are correspondingly great. Here. 
every variety and form of gypsum may be found and 
the supply. for all practicable purposes, may be consid- 
ered inexhaustible. The ‘‘plains of the white sands’’ in 
Otero County are said to compose the largest single de- 
posit of almost pure gypsum in the world. 

No attempt was made to utilize the gypsum of New 
Mexico until 1902, when the Rock Island Cement and 
Plaster Company built a 50-ton plant at Ancho in Lin- 
ecoln County, for manufacturing cement plaster, plaster 
of paris, stucco, dental plaster, etc.; the capacity of the 
plant was shortly afterward doubled. Three other 
plants have since been erected: one at Acme in Chaves 
County ; one at Elida in Roosevelt. County ; and one about 
six miles south of Lakewood at Oriental in Eddy County. 

Two analyses of New Mexico gypsum, one from Ancho 
and the other from the ‘‘plains of the white sands,’’ are 
here given : 
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: . nett, | White sands 
Mineral constituents Ancho gypsite product 
agri ie Sees . x 1 
Calcium sulphate (gypsum).... 63.95% 97.00% 
Calcium carbonate ............ 20.04 2.06 
Maeuesium sulphate ........0.<} seass 12 
Magnesium carbonate .........| ..... .06 
Magnesium oxide ............. a Ty ee xe 
PURSES, SUIDNALG-). cub esceta ll | eames .07 
Sodium carbonate ..:.......-..| sees. | trace 
Sodium chloride ......:....... | .09 | trace 
Sea. Nene ctateae ree aston oe ais | SoG) ONY © aeiaica’s 
Oxides, iron and aluminum..... AA) be 2 ee Vs rss 
WI OIRERI EG. pete. eis Cas ale ahiiebs masses | Da Pil ws wtexes 
LOIBL toads ¥ ease ks | 100.00 % | 99.31% 


The analysis of the Ancho gypsite from which cement 
plaster 1s manufactured was made by M. Carleton Ellis 
of Boston, and the analysis of the ‘‘white sands’’ was 
furnished by the New Mexico College of Agriculture 
and Mechanic Arts. 

The uses of gypsum are many and quite varied in 
character: such as cement plaster, filler in paper, stucco, 
dental plaster, cement paint, plaster of Paris, building 
blocks, scagiola inside finish, an imitation of onyx and 
marble, imitation meerschaum and ivory, etc. The low 
grade unburned material is used as a land plaster or 
fertilizer. The finer grades of alabaster are sought by 
sculptors for interior ornamentation. 


SULPHUR 


There are some deposits of sulphur in New Mexico 
that will in time prove of considerable commercial im- 
portance, when transportation facilities become so im- 
proved as to justify placing the product on the market. 

Coronado as early as 1541, and other Spanish ex- 
plorers first used sulphur in this State from the Jemez 
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Sulphur Springs and from the old Guadalupe sulphur 
mines, in the manufacture of gun powder. But little 
has ever been done toward utilizing the New Mexican 
product, for lack of transportation, as above noted, since 
the days of the Conquistadores. 

Mariano S, Otero in 1901, erected a small plant of 
five tons capacity at the Jemez Sulphur deposits, but it 
was operated only a short time up to his death, which 
occurred less than three years later; the plant now lies 
idle. This is the only modern attempt ever inaugurated 
to work the New Mexican deposits. 

Beside the two sulphur deposits just mentioned, there 
are northwest of White Oaks and also in the southeastern 
part of the State, near the Texas border, occurrences of 
native sulphur in gypsum. It is problematical whether 
deposits of this character will become important. ‘The 
occurrences in the gypsiferous beds of southeastern New 
Mexico, are similar in every respect to those in western 
Texas and have doubtless been formed under the same 
conditions. Sulphur has also been reported in one of the 
extinct voleanic cones north of Tres Piedras. 


MICA 


The occurrence of Mica in New Mexico has been ob- 
served in different localities, and is found associated 
with pegmatite dikes. These pegmatic dikes are closely 
allied to granite in their eomposition, being chiefly com- 
posed of quartz and feldspar with other, less prom- 
inent, constituent minerals, not including mica. 

There are a number of minerals belonging to the mica 
eroup, practically only two of which are commercially 
valuable, due to their physical properties; these are des- 
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ignated as muscovite or potash mica, and phlogopite or 
magnesium mica. 

The value of muscovite or white mica depends on its 
transparency and size of the sheets. The colors of phlo- 
gzopite vary from brown to reddish brown and oftentimes 
possess a copper-like reflection. The chief value of 
phlogopite lies in its property of non-conductivity of 
electricity. 

Biotite is another common type cf mica though dark 
in color due to the presence of iron and other impur- 
ities; it is of the magnesium yariety and closely allied 
to phlogopite. 

AJl three of these micas vary largely in color, but only 
the two first are considered commercially valuable to 
any great extent. 

The micas of New Mexico have been but little exploited, 
but those best known and developed are the deposits at 
Petaca in Rio Arriba County. Other deposits of mica 
occur in Taos County, not far north of Ojo Caliente. 
The product at this poit would doubtless be classed as 
biotite and is perhaps inferior to that at Petaca. The 
Petaca mica is fairly transparent and would lkely be 
classed as museovite. No analyses of these micas have 
ever been made. 

Mica is also found at Mocking-bird Springs in the 
north end of the San Andreas Mountains, Socorro Coun- 
ty; the extent and value of the occurrence is unknown. 

There are said to be deposits of mica at Nambe in 
Santa Fe County that are quite important; the writer 
has never visited this section. Muca is also reported to 
exist at the little village of Taleo, in Mora County. 

Mica is used extensively in the arts and in electrical 
insulation; the latter use is of greater importance than 
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in the former instance. The bespangled effect on wall 
paper is due to small particles of mica. The uses of sheet 
mica for stove windows, for incandescent gas lamps, 
miners’ lamps, ete., are well known to all. Ground mica 
forms an ingredient in heavy lubricants and 1s used as 
an absorbent for explosives, and is a component in mica 
paints and bronzes; in fact the uses of mica increase each 
succeeding year. 

The prices of scrap mica vary in price from $10 to $30 
per ton, depending on quality and locality where needed ; 
large sheets of clear mica command quite a price. 

Most of the economic deposits of mica are common to 
the older series of metamorphic rocks, usually regarded 
pre-Cambrian in age. Such rocks are composed of 
coarse grained micaceous granites, gneisses, and schists. 
The mica deposits occur in what are termed pegmatite 
dikes, composed chiefly of white “‘bull’’ quartz and var- 
ieties of feldspar. The most common of these feldspars 
are those of orthoclase and microcline. The feldspathic 
component is very often made up of a variety of plagio- 
elase, either that of albite or oligoclase. In the Petava 
district, in Rio Arriba County, some extremely large 
erystals of feldspar were observed, attaining from three 
to five feet in length. The feldspar in the pegmatite at 
the Ojo Caliente deposits to the south of Petaca is of a 
beautiful flesh color and is more highly marked than 
the Petaca and Las Tablas feldspar. 


ASBESTOS 


Nearly the whole of the domestic asbestos comes from 
what is known as the Sall Mountain and Hollywood 
mines in Georgia; production in the other states is quite 
small. The entire output of the United States, according 
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to the U. 8. Geological Survey for 1913, was only 1,100 
short tons. The greatest production was in 1911, when 
it reached 7,604 tons. 

There are two varieties—the slip fiber or amphibole 
asbestos, and the cross fiber or serpentine (chrysotile) ; 
the latter is by far the more valuable. 

Specimens of slip-fiber were observed south of Steins 
Pass and in Rio Arriba County. On the Gila River above 
Red Rock asbestos of the chrysotile variety is reported 
to exist, not far from the ricolite deposits. 

New Mexico has never produced asbestos in commer- 
celal quantity. 


MEERSCHAUM 


During the year 1906, meerschaum in New Mexico 
was first brought to the attention of the public. The 
original find was made in Grant County, north of Silver 
City on the Sapello, a tributary of the Gila River. 
Meerschaum was also found about a year later on Bear 
Creek; this second discovery lies northwesterly from Sil- 
ver City about twelve miles. 

Since pure meerschaum is essentially a magnesium 
silicate containing water, the value of the New Mexico 
product will thus depend on how near it approaches the 
theoretical composition and the extent of the deposits. 

For comparison with the theoretical composition of 
meerschaum, two analyses of the Grant County product 
are given below. No. 1 is from the Bear Mountain dis- 
trict and No. 3 is from the Sapello deposits; No. 2 1s the 
theoretical mineral, given for comparison: 








ao2 MINERAL RESOURCES OF NEW MEXICO 


SSS ee ee eS a 


Constituents. | 1, [ a 5. 
BIS pode aia skies coe 57.10% | 60.8% | 60.97% 
PC Se ae ee oe er Boome ii eras | 
PEL Pen ete cena sees, © | trace | aL oraea etna 9.71 
WOM ees sortase | 27.16 P| eT | 10.00 
EET E [ine cherie eles 17 | ie 04 22 
fla eter eee ee iP.) | | eek 
RTCGIA. Grakicc cece hess ; 14.78 ieee | 19.14 

Total ....... sponte —-100.11% | 100.0% | 100.04% 








It will be noted that the Bear Mountain product com- 
pares very closely with the theoretical mineral. 

The above analyses were taken from Bulletin 340, Part 
I, page 470, U. 8. Geological Survey, 1907. 

The deposits on the Sapello have been developed to a 
considerable extent by the Meerschaum Company of 
America. 

Doubtless other deposits of meerschaum exist in the 
State, and it is not improbable that the mining of this 
rare mineral product may become a unique feature in 
New Mexican mining. 

At the present time about the only country in the world 
that produces meerschaum is Asia Minor. 


TURQUOISE 

Turquoise mining in New Mexico antedates all other 
kinds of mining in the Southwest. There is not the 
shghtest doubt that turquoise was actually mined by 
Aztec and Pueblo Indians, in their crude way, long be- 
fore the discovery of the Western Continent by Colum- 
bus. 

It is now conceded by all historians that Alvar Nufez 
Cabeza de Vaca with his companions were the first Euro- 
peans to set foot on New Mexican soil; this was in the 
year A. D. 1534. At this early date Cabeza de Vaca 
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speaks of turquoise that he saw at his farthest point north 
in the Rio Grande Valley, presumably near the present 
site of Bernalillo. In all probability this turquoise came 
from Mount Chalehihuitl, in Santa Fe County, about 
forty miles to the northeast of Bernalillo. 

Extreme cruelty of the Spaniards inflicted on the In- 
dian miners and the caving of the profound turquoise 
working at Mount Chalchihuitl, that knWed a large num- 
ber of slaves, caused a general uprising of the Pueblo 
Indians in 1680, which drove the Spaniards out of the 
country. The great antiquity of the old workings in a 
number of places around and near Mount Chalechihuitl, 
is proven by fragments of the most ancient make of pot- 
tery and the crude stone implements found in the old 
dumps and excavations. 

In the Burro Mountains, Jarilla Mountains and at 
Hachita, prehistoric turquoise workings were observed 
by American trappers and prospectors when they first 
drifted into New Mexico. These old workings at that 
time were hoary with age and have changed but little, 
where they have not been disturbed, up to the present 
time. 

New Mexican turquoise equals in beauty and quality 
the celebrated Oriental gem-stone of Persia. For com- 
parison of the two products analyses are here given: 


New Mexico Turquoise— 


Aluminum and ferric oxides......... 39.53% 
Phosphorus pentoxide ........+-..«.. 31.96 
Copper MOnOXIde ...cec.ccceeccsses 6.30 
LAMG” 30% sae nth PERS aa vee Cnemeates 13 
Qi Ga i ec cdhe Se!) SERS eR il ewe aes 1.15 
WV Str” ele clcloc chs ith, 4 yale Sroheeierea Wreweuad 19.80 


Total) “ss babewaasey Gilde re ata wien? 98.87% 
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Persian Turquoise— 


PRAVISIUI ASE a nee pa ees. cin Fils Pinte str ia) ie 40.19% 
Phosphorus pentoxide ............. 32.86 
Copper manoxide nw F.. ssc cwsracim terse. 5.27 
Ferric and ferrous oxides .......... Z.oL 
MANCRNOUEIOXIOG. «<> cams bebsiekibacns 06 
WUELLOL Sx Aid tloce Dhow a be Lobia ee 19.34 
RANUERE A cz eee Pte Sy anacie se Fine Se aS oe 100.23 % 


Doctor F’. W. Clarke of the U. 8S. Geological Survey 
made the analysis of the New Mexican turquoise, and the 
analysis of the Persian product was taken from Dana’s 
Mineralogy. 

Chemically, it is seen that turquoise is a hydrous phos- 
phate of aluminum colored by a copper compound. It is 
essentially a surface deposit, occurring in an oxidized 
zone. 

Perhaps the most important turquoise mines in New 
Mexico exist in the Burro Mountains. It is claimed that 
the excavation on the Azure Turquoise Company’s prop- 
erty there is the largest in the world, made in the mining 
of turquoise. 

New Mexico stands prominent in being classed among 
the world’s chief producers of turquoise. 

GRAPHITE 

Graphite is found in association with the old metamor- 
phie types of rocks. There are two varieties of graphite 
—the erystalline and amorphous; the latter variety is 
by far the more abundant. The crystalline variety is 
more valuable commercially. 

There are three known localities in New Mexico and 
possibly others, where deposits of graphite exist. These 
deposits are all bedded and will doubtless be found of 
considerable commercial value when more fully ex- 
ploited. 





DISTRIBUTION OF MINERALS 55 


One of these deposits is in the mountains near Raton, 
Colfax County; the second lies east of Albuquerque in 
the Sandia Mountains adjacent to Tijeras Canyon; and 
the third is in the Taos Range east of Taos. 

Since the greater portion of graphite used in the Unit- 
ed States is imported from the Island of Ceylon, neces- 
sarily this mineral possesses considerable industrial im- 
portance. Graphite prospects should not be too hastily 
condemned and passed over by the prospector as worth- 
less, but should be carefully examined and samples se- 
lected and analyzed; more especially, if the deposit is 
close to transportation. 

The deposit at Raton evidently was at one time a coal 
bed, but has been metamorphosed into graphite through 
the influence of igneous dikes. 

The purpose for which graphite finds its greatest use 
is in the manufacture of crucibles, muffles, brazing 
boxes, stirrers, carbon sticks for are lights and other 
equipment designed for high temperatures. It is used 
in the manufacture of lead pencils, and pure flake graph- 
ite is especially valuable as a lubricant. 


COAL 


First and most important of any one natural legacy 
to which the State of New Mexico points with the greatest 
assurance and pride, is in its vast coal deposits. The 
exact areas of all the fields have not, as yet, been fully 
defined and mapped; but these areas have been expand- 
ed within the last few years and may eventually approx- 
imate 25,000 superficial square miles. There are yet 
other considerable areas of coal that will doubtless be dis- 
covered when a eareful geological survey is made of the 
State. 
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Geologically, the chief coal bearing horizons belong to 
the upper Cretaceous rock system; there are three of 
these in number. There is, however, near the base of the 
Lower Cretaceous, in the Dakota sandstones, a lesser im- 
portant coal horizon than any one of the three just men- 
tioned. And far below the Dakota sandstones, m the 
red series of rocks or Permo-Carboniferous, is still an- 
other coal horizon. But little is known of this latter 
horizon and the only place that the writer has any def- 
inite knowledge of its coal bearing qualities is at Estey 
City, where a drill hole was put down for water and 
about two feet of an apparently good quality of coal was 
said to have been passed through at about 600 feet in 
depth. 

The coals of the Dakota sandstones are bituminous in 
character, usually dirty, and are mined only in a limited 
way for use in the Government Indian School, at a point 
on the San Juan River a few miles below Ship Rock, 

Good bituminous coal exists at White Oaks, Carthage, 
Abbey, Cerrillos, Raton, Van Houten, Dawson and some 
other localities. The greater portion of the New Mexico 
coals are sub-bituminous or non-coking in character. The 
later coals, especially of Laramie age, are all sub-bitum- 
inous. The Laramie coal beds attain a greater thickness 
than those of any of the other formations. One of these 
reat coal veins in the Rio La Plata section of San Juan 
County, known as the Carbonero bed, reaches a maximum 
thickness of over thirty-six feet, the greater portion of 
which is solid coal. 

The coal mining industry of Colfax County is import- 
ant, inasmuch as that county continues to lead in the 
coal and coke output. The beds in this county range in 
thickness from three to eight feet, and the quality of 
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coal is generally first class. The Colfax County coal 
field stands second in area to that of the great Gallup- 
Durango basin. 

The Gallup coal fields in MeKinley County stand sec- 
ond to the fields in the northern part of the State in 
point of production. 

The most southern coal field hes in Sierra County 
westerly from Engle and very near the great Hlephant 
Butte Dam project, now under construction by the U. 8. 
Reclamation Service for impounding the waters of the 
Rio Grande. The next most southerly fields are those 
of Carthage, Capitan, White Oaks and Willow Springs, 
southeast of Carrizozo. ‘These fields are rather circum- 
seribed, yet they are important owing to thelr nearness 
to the City of El Paso, Mexico and the southwest mining 
centers. 

The coals of these southern-most areas are generally 
of excellent quality and coke fairly well. 

No anthracite is found in New Mexico, excepting at 
the coal mines at Madrid, near Cerrillos. The geology 
of this occurrence is extremely interesting, since the or- 
der of nature in this field seems to be reversed. Here the 
anthracite lies above the bituminous beds. This pecuhar 
occurrence is due to the influence that igneous sills and 
surface lavas have exerted on the topmost coal bed, con- 
verting it into anthracite, while the heat was insufficient 
to metamorphose the veins of coal at greater depths, to 
any appreciable degree. 

This anthracite area is rather circumscribed and the 
ereater portion of the bed is thought by many to be near- 
ing exhaustion. Analyses show about 89% fixed carbon 
for this coal. 
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The following proximate analyses of New Mexican 
coals from widely separated pomts are here given for 
comparison : 











| > Binal ues 

=f “ bs | & S 

; || = = 7 

CounTy. & | 8 ic oo re z 

aod = -: cS | ei a 

o | _ = | an] | ia = 

Le es ei a o of 

= : % | % } ee ae ee 
Moisture ....eeens | 3.61 | 15 9.13 | 3.20 2.00 06 
Volatile matter... | 35.55] 41.25) 88.45 | 35.56 | 39.00| 37.55 
Fixed carbon ..... 51.73 | 47.00 | 49.43) 48.35] 53.76| 54.88 
Sulphur wsacceeks 63 | 18 | 09 59 30) 83 
apie Wa et eet ee ae 10.27) 2.90! 9.00] 4.94| 6.68 


Total .......... | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 
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The output of the coal mines in New Mexico during 
1914 was the greatest in the history of the State. <Ac- 
cording to the report of the State Coal Mine In- 
spector for the fiscal year ending October 31, 1914, New 
Mexico produced 3,826,885 tons of coal, valued at 
$9,988,352, The production of coke during the same 
year amounted to 405,128 tons, valued at the ovens at 
$1,841,732. The value of the coal and coke combined 
was $6,930,084. No coke is produced, at present, out- 
side of Colfax County. 

Concerning the coal output in the western States, New 
Mexico was the only state that showed an increased pro- 
duction over the previous year. This was, perhaps, to 
a certain extent, due to the State not having had any 
labor troubles at any time in its history. 

The U. 8. Geological Survey has estimated that the 
great Gallup-Durango basin contains approximately 
80,000,000,000 tons of coal. The northern end of this 
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field lies in Colorado and the tonnage belonging to New 
Mexico of this particular basin ought not, conservatively 
speaking, fall below 65,000,000,000 tons. 

Taking into consideration the great fields of Colfax 
County and the smaller ones scattered over the other coal 
sections of the State, a conservative estimate would place 
the total tonnage of New Mexico coals at not less than 
100,000,000,000 tons! 

For a more complete description of the coal fields of 
New Mexico, reference should be made to Contributions 
to Keonomic Geology, 1906, Part If, U. 5. Geological 
Survey. 

The value of the vast tonnage of New Mexican coal 
does not he wholly in its quantity or qualty, but in a 
very great measure to the position of vantage it occupies 
with reference to the great smelting centers of the South- 
west and Republic of Mexico. Moreover, it being the 
closest coal of any importance to the Pacific Ocean at 
the extreme southwest seaport of the United States, it is 
not improbable that one of the chief markets will event- 
ually be in supplying all ocean-going vessels with fuel 
through the harbor at San Diego, since the Panama 
Canal is now completed. 


PETROLEUM AND NATURAL GAS 


Petroleum and natural gas are so intimately related, 
it would be difficult to discuss one without the other. 
These products belong to the group of compounds, 
classed as hydro-carbons. 

Commencing with natural gas, the hydrocarbon series 
passes gradually by loss of volatile matter and oxidation 
from one compound to another, through naptha, petrol- 
eum, mineral tar and finally to asphaltum. 
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By the processes of distillation and refining numerous 
products in medicine and the arts are manufactured. 

From our present knowledge of New Mexico, there ap- 
pears to be at least three geological horizons favorable 
for the existence of oil; one of these is in the upper ma- 
rine Cretaceous shales; one in the Lower Cretaceous; 
and one far below the two geological horizons just men- 
tioned, in the Triassic or Upper Permian (red beds) for- 
mation. 

Indications favorable to the existence of petroleum and 
illuminating gas extend over vast areas at widely separ- 
ated points; such indications are evidenced m many 
places by seepages of both oil and gas. On the strength 
of this evidence, it is predicted with confidence, that 
producing wells of both these products will be brought im 
just as soon as conditions will warrant taking up their 
intelligent exploitation. 

The Peeos Valley region in Eddy and Chaves Counties 
is a field of great promise in the development of both 
oil and gas in commercial quantities. It is the opinion 
of the writer, based on geological evidence, that one of 
the principal gas and oil bearing zones of the Pecos Val- 
ley region starts in the vicinity of Artesia and passes 
in a slightly curved line through Dayton, running a little 
to the west of Lakewood, thence southeasterly, crossing 
the Pecos through to Avalon and thenee further south- 
easterly toward Alkali Flat and Salt Lake. Another 
similar zone heads in about Stillwelis Ranch and Dexter 
passing southeasterly through Hagerman toward the 
Mescalero Ridge. The existence of certain minor folds 
in the strata between Dayton and Lake Arthur 1s also 
regarded as favorable for oil and gas. 

The Brown oil well and the Belt gas and oil well 
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both near Dayton indicate that the Pecos Valley may 
some day become an important petroleum field. The 
first named well has a capacity of thirty to forty barrels. 
The second well has a much lesser production in petrol- 
eum, but is a strong gasser. These wells are about 1,000 
feet deep. 

The oil-bearing sands of the Pecos region indicate that 
they belong to the ‘‘red beds’’ or Permo-Carboniferous— 
the lowest oil horizon in New Mexico. 

At Farmington a joint stock company was formed 
about two years ago and a test well was sunk in the south 
edge of the village to a depth of 2,730 feet when the drill 
became stuck in a tenacious shale. The writer 1s in pos- 
session of a copy of the log of this hole and it is ex- 
tremely interesting; however, it 1s not necessary for a 
detailed description in this booklet. Suffice it to say 
that two veins of coal, four gas zones, and one zone of 
maltha were passed through. 

Near Gallup, Wingate, Antonio Sedillo land grant, 
various parts of the Navajo Reservation, western Socorro 
and Valencia Counties, Hagan coal field, the Plains of 
Jornado del Muerto, parts of Guadalupe and Colfax 
Counties and a number of other localities seem to favor 
the probable existence of petroleum, It will take time to 
fully exploit these probable oil fields, and tt is not un- 
likely that some of them, at least, will be productive. 
At Seven Lakes in McKinley County a well was sunk im 
1910 to a depth of about 400 fect which pumped, it 1s 
claimed, a few gallons of oil every twenty-four hours. 


GUANO 


There have been found in the State deposits of guano 
(bat excrement), the product being commercially valua- 
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ble as a fertilizer, due to the contained soluble phos- 
phates and ammonium. 

Such deposits naturally belong to an arid climate; the 
dessicated atmospheric conditions act as a preservative 
on the more soluble matter, upon which the value of the 
product depends. The deposits in New Mexico are con- 
fined to dry caves and the protection of overhanging and 
shelving rocks. 

Three guano deposits have been worked and the ma- 
terial of each was shipped to California, where it was 
used for fertilizing purposes; the product was reported 
to have been exceedingly rich im soluble phosphates. One 
of these deposits was in an old volcanic crater northeast 
of Engle on the plains of the Jornado del Muerto; one 
in the Guadalupe Mountains; and the other was in a 
cave in the Tres Hermanas Mountains. Doubiless other 
deposits will be discovered in the course of time. 

BUILDING STONE 

From a cursory knowledge of suitable stones for build- 
ing purposes, it appears that New Mexico is generously 
endowed with such material. 

The building stone of the State may, with propriety, 
be classified as follows: 


IgNEous— METAMORPHIC— SEDIMEN TARY— 
Granite Gneiss Sandstone 
Trachyte Serpentine Limestone 
Basalt Quartzite Dolomite 


The reason that but few quarries have yet been opened 
is owing to the comparative newness of the American im 
migration. Most of the older towns and settlements 
built by the natives are made from adobe dirt; this ma- 
terial until quite recently was almost wholly used in the 
building of houses. At the present time only the sand- 
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stones, limestones and basalts have been used to any ex- 
tent in building. 

The Sandia Mountains furnish a superior quality of 
limestone used extensively in the City of Albuquerque 
for building purposes. Also, what seems to be an arkose 
sandstone, perhaps pre-Cambrian in age, is largely used 
for base rocks, door and window sills, ete., in many of the 
city’s buildings. This latter stone is of a creamy-white 
color and is practically unaffected by frosts and general 
weathering. 

At White Oaks and Gallup some very durable light 
gray and reddish sandstones of Cretaceous age are used 
in the more prominent structures. 

The original main structure of the Capitol Building 
at Santa Fe is constructed from a beautiful cream eol- 
ored Cretaceous sandstone, that was quarried from the 
top of a high hill at Lamy. 

Beautiful sandstones of varying colors are used at Ra- 
ton and also other types of building stones. 

In the vicinity of Roswell good qualities of both sand- 
stone and limestone can be had, and are much used in 
the Pecos Valley metropolis. 

Las Vegas has, perhaps, the prettiest colored sand- 
stone that is used for building purposes, to be found in 
the State. It is a red to brownish chocolate color and 
the Normal University is built of this stone. The paving 
stones at Las Vegas are also quite an asset to that town 
for a cheap, durable sidewalk; these are of a chocolate 
color, also. 

At Silver City there are used quite extensively the 
dark curly marbles and limestones found in that vicinity ; 
these stones are rather indurated, and very durable. 

The main building of the School of Mines at Socorro 
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is constructed of a gray trachyte, which makes an attract- 
ive and substantial building stone. This stone is one of 
the igneous flows of the Socorro Mountain volcano, 

The granites, as yet, have received but little or no 
attention in their exploitation. 

The northwest part of the State affords large areas 
of beautiful sandstones, varying in colors from a light 
gray, cream, light brown, reddish to chocolate. It is 
thought that many of these stones will be highly prized 
for building purposes after they become known and 
once opened to transportation. 

In addition to what has been said on this subject, it 
might be remarked that in most every section of New 
Mexico to which the writer’s knowledge extends, there 
appears to be an abundance of valuable building stones 
ready for use when the times demand it. The modern 
and almost universal use of cement, however, has had a 
blighting effect in the demand for building stone in the 
last decade. 


MARBLE 


In a general sense, marble may be defined as any lime- 
stone that will receive a polish and be suitable for orna- 
mental purposes, regardless of whether its structure is 
eranular, crystalline or compact. Lithologically defined, 
marble is a metamorphosed limestone. 

Beds of crystalline limestones occur in quite a number 
of the mountain ranges of New Mexico, and are classed 
as marbles. Most of these marbles are rather coarse- 
grained, sometimes fossiliferous, ranging from lght to 
bluish gray to a slightly brownish or pinkish color and 
all quite pretty. 

Only within the last few years have the marbles of 
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the State received attention; the industry is yet in the 
earliest stage of infancy. 

At Las Vegas and Alamogordo marble quarries have 
been opened and the product from these two places seems 
to command a growing market. The stones run from 
light gray to delicate pinkish and brownish tints, and 
into darker shades. 

A rather dark bluish variety of marble at White Oaks, 
susceptible of a high polish, is found in the adjacent 
mountains; the deposit hes dormant. 

West of Las Cruces is a mottled marble of apparently 
good quality ; the erystallization is both fine and coarse 
grained. 

A coarse grained gray marble exists in the Tres Her- 
manas Mountains in Luna County, at the zine mines and 
at the great bat cave, on the north and east sides of the 
range, respectively. 

In the El] Capitan Mountains in Lincoln County ; in the 
Manzanos in Valencia County; and in the Sandias east 
of Albuquerque are found attractive and durable types 
of light to dark gray marbles. Many beautiful monu- 
ments are being cut from the stone quarries of the Albu- 
querque Marble and Granite Works’ property in the 


southwest section of the Sandia range of mountains. 


OLAY 


Very little is known about the clays of New Mexico; 
since but few analyses have been made, our knowledge 
of the extent and character of the beds is only frag- 
mentary. Nevertheless, that valuable deposits of clay 
exist in various parts of the State there is but little 
doubt. 

Clay may be defined as a silicate of alumina and usual- 
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ly contains water in appreciable quantity. Its origin 
is due to the decomposition of feldspathic rocks from 
which the oxides of soda and potash have been removed 
by circulating waters. Kaolinite is the purest type of 
clay from which the finest grade of chinaware is manu- 
factured ; it is composed of only three compounds—-silica, 
alumina and water. The more common forms of clay 
contain in addition to these three compounds, small 
quantities of various other substances, which sometimes 
exert a marked effect on the quality of the product. 

Clays occur in most all the rock formations from the 
Lower Carboniferous to the latest alluvial deposits, but 
only the purer types possess especial commercial value. 

The clay-bearing formations of New Mexico may be 
placed under four general groups, viz: 

1. Carboniferous clays. 

2. Jura-Trias and Cretaceous clays. 

oe. Tertiary clays. 

4, Loess and Alluvial deposits. 

Most of the river valley bricks and adobe mud belong 
to the fourth classification. 

The best building brick and refractory products come 
from the Tertiary and Cretaceous marls and clays. The 
Cretaceous coal-bearing formations are especially rich 
in refractory clays. Some varieties of the Carboniferous 
shales are adapted to brick-making. 

An apparently good brick of a beautiful cream color 
was a few years placed on the market, manufactured 
from the Middle Cretaceous shales on the Tonque, lying 
just north of the Tejon land grant in southeastern San- 
doval County. Lack of adequate transportation resulted 
in the final closing of the plant. 

Brick are made at most all the towns and villages in 








DISTRIBUTION OF MINERALS 67 


the State and vary considerably in their physical char- 
acter pertaining to*tensile and crushing strength and 
also in their power to resist the disintegrating effects of 
meterological agencies. From tests made in the physical 
laboratory at the College of Agriculture and Mechanic 
Arts at Las Cruces, N. M., it was demonstrated that the 
river valley bricks are softer and their adhesive qual- 
ities less than brick made from clays of a different 
source. Las Vegas makes one of the best grades of build- 
ing brick in the State. 

A splendid vitrified brick is turned out by convict 
labor at the State Penitentiary at Santa Fe. The clay 
comes from a deposit at the base of the Santa Ie range, 
near the City of Santa Fe. This brick is used in a num- 
ber of the more important towns for sidewalk paving. 

The industries of clay products in New Mexico have 
only fairly begun. 


CEMENT 


Analysis has disclosed the fact that some splendid 
grades of a bluish and also cream-white limestone ex- 
ist in the mountains lying immediately northwest of 
White Oaks which are peculiarly adapted as an ingre- 
dient necessary in the manufacture of cement. 

Overlying the White Oaks coal beds is a massive shale 
of such composition, that when combined with a propor- 
tionate part of this limestone a very high grade Port- 
land cement can be made. Tests of these materials have 
been made by Mr. Wm. M. Strong, a former practical 
chemist of White Oaks, with highly satisfactory results. 

Most of the principal mountain ranges of the State 
doubtless carry similar materials suitable for the manu- 
facture of good grades of hydraulic cement. 
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The writer has observed extensive beds of Tertiary 
marls in a number of places and it is quite probable that 
some of these deposits could be used to advantage in 
making cement. 

No hydraulic cement plants have yet been constructed 
in New Mexico. The nearest plant of this character is 
at Kl Paso, where apparently similar material is used 
to that so abundantly distributed throughout the com- 
monwealth. 

Owing to the abundance of raw material from which 
cement is made, coupled with the durability and cheap- 
ness of the finished product, the growth of the cement 
industry has been something phenomenal. 

Cement blocks are now largely used in Albuquerque in 
various kinds of structures, and their use has become 
general throughout New Mexico. 

The Hondo Stone Manufacturing Company of Ros- 
well did pioneer work in the introduction of this modern 
building material throughout the Pecos Valley. 


MINERAL PAINT 


Deposits of ocher exist in the Sandia Mountains imme- 
diately east of Albuquerque, in the Caballo Mountains 
and in the vicinity of San Pedro in Santa Fe County. It 
is thought that these two latter beds are of considerable 
commercial importance when fully exploited. 

Other deposits, perhaps, abound in the State, but no 
prospecting has ever been done along this line. The two 
occurrences already noted have never been looked into 
only in a very meager way; the extent of the deposits is 
therefore unknown. 

It is not improbable that some of the vermilion strata 
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common to the ‘‘red beds’’ might be utilized for mineral 
paint. 
GRAVELS FOR ROAD BUILDING 

New Mexico is endowed with practically inexhaustible 
quantities of stream gravels particularly adapted for 
road building and ballast. These gravels are elipsoidal 
in shape and are composed of quartz, trap and other 
highly siliceous stones. Their resistance to wear is highly 
satisfactory. 

The time has now arrived when the Commonwealth 
must secure proper legislation and inaugurate concerted 
action between the various counties for the improvement 
of the public highways. The intelligence of a people 1s 
measured by their standard of roads. 


MISCELLANEOUS MINERALS 

There are several other mineral products beside those 
discussed, some of which are now of commercial value 
and others will become so in course of time. 

Good molding sand is had at Albuquerque which is 
used at the Foundry in that city. 

Lithographic stone has been reported from several lo- 
ealities and some samples have been submitted to the 
writer which seem to be of good quality. 

On the west side of the Gila River above Red Rock 
post-office is a large deposit of ricolite; this is a beauti- 
ful streaked stone and is valuable for ornamental pur- 
poses. 

Other mineral species such as onyx, agate, ores of 
vanadium, uranium, tungsten, gems, ete., are found in 
various parts of the State. A deposit of a beauti- 
ful variety of lime spar, generally called onyx, has re- 
cently been located at Columbus, in Luna County. 
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Radioactive minerals have been observed at Petaca in 
Rio Arriba County, where samarskite was recently dis- 
covered and in some uranium occurrences in the northeast 
side of the Limitar Mountains at the Jerome copper mine. 

The newly discovered tungsten deposits at Copper Hall 
in Taos County appear to be rather important at this 
writing. Tungsten also occurs at White Oaks and in the 
Vietorio Mountains, Luna County. 

By referring to the Catalogue of New Mexican Min- 
erals embodied in this bulletin, a complete list of all the 
known minerals found in the State up to the present 
time can be reviewed. 


MINERAL SPRINGS 


New Mexico is possesed of numerous mineral springs 
in various localities. Many of these sprmgs may with 
propriety be classed as volcanic, since the temperatures 
range from 60 degrees to nearly 200 degrees Fah, These 
thermal springs are usually found in the mountainous 
regions where intense past volcanic action is in evidence 
and are, perhaps, the lingering effect of dynamical 
forces. 

The waters of a number of these springs have long 
been noted for their efficacy in curing certain diseases 
and are patronized by large numbers of health-seekers 
annually. Many wonderful cures are reported, by those 
who seek their health giving power. The curative prop- 
erty of many of these springs has been thought due to 
emanations from radioactive substances contained in the 
earth through which the waters course. The school of 
Mines has already begun a series of investigations of the 
mineral springs of the State and will publish a bulletin 
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on the results which is expected to be of great interest 
to the health seeker. 

There are springs, the waters of which are especially 
adapted for the complete cure of acute and chronic rheu- 
matism; springs for stomach and liver troubles; springs 
for syphlitic and blood diseases; springs with lithia 
waters for stone in bladder and similar caleareous affec- 
tions. In short, there are few ailments that are not either 
benefitted or wholly eured, by proper bathing and use of 
the waters suited to the character of the disease. 

At several of the prominent springs, bottling works 
have been established and the waters can be had for home 
use in the more important towns of the southwest. 

A rather full discussion, with analyses, of the mineral 
waters of the State can be had by referring to the chap- 
ter on Mineral Waters, in the writer’s volume, of *"New 
Mexico Mines and Minerals,’’ published in 1904. 


ARTESIAN WATER 


Of late years prospecting for Artesian water in New 
Mexico has been vigorously prosecuted, with quite sat- 
isfactory results. 

The Pecos Valley is developed more fully along this 
line than any other section in the State. The wells in 
this great Artesian belt are not excessive in depth, have 
strong flows and the water is fairly good, generally 
speaking, and adapted for boilers, domestic uses and irri- 
gation. 

What appears to be another Artesian belt of some 
promise is southwest of Suanee Station on the line of the 
A. T. & 8. F. Railroad. The first well in this section 
was brought in early in the year 1908. The water 
horizon appears to be in the sands and conglom- 
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erates lying at the base of the Dakota sandstones; the 
water though, is said to be excessively saline. This belt 
extends westerly about 100 miles to Gallup, where an 
Artesian flow is had for supplying that town with water, 
as well as a small flow at Chaves Station. 

There are a few other flowing wells in various parts 
of the State, but none of these areas have been developed 
as in the case of the Pecos Valley. 

The writer knows of several virgin localities where Ar- 
tesian water seems probable, judging from the geology 
of the region, but space in this bulletin precludes giving 
detailed descriptions. 

Knowing the nature of the source of Artesian water, 
as a word of caution, it would be well for all users to con- 
serve the supply with scrupulous care, in order to pro- 
long the flow through the greatest period of time. Water 
is quite similar to all other mineral substances and the 
quantity may become depleted or even exhausted just 
the same as working out a vein of ore. Observations made 
by the U. S. Geological Survey call attention to the fact 
that the elevation of the average water table of the 
United States is being lowered about three feet each de- 
cade. 


CATALOGUE OF NEW MEXICO 
MINERALS 


A CUINOIESs oo: ers 7 wok et tee en. Jones iron mines, Sierra Oscura 
META Gi Be, te ates pare if tees xg iste ms Russels Canyon on Rio Tularosa 
PID BANGI se cicikls accutane Palate we Ae bre ee aE San Pedro coper mines 
Alabaster .-23 3.8 6 .k phd era diea pees a a Jones mining district 
WGC ote ee re orc bre etal et aiiabin Beers Copper Hill, Taos County 
AlMANGtBe ss sis bei 44 BR ee San Pedro copper mines 
ATO PHANG so soe es rce tis. tce $04 sioehle Bistacaie es op Soe Fierro and Hanover 
VMI OR OR co as ¥chc diate 2s sabe bine ea ue wits Upper Gila and elsewhere 
ATHOUR VS Uric ce Fanless e-sorg eis Black Range, Great Republic mine 
A TICOSIN Gad se ee rations ce are ahd oes alee s In various igneous rocks 
PUTA TOULELG b secic en hn dee ose Organ and Cieneguilla districts 
ANSIOBIEES <5. < sce os-0.0 eas oes eke o Sols Victorio mining district 
ANKVATILG Hae oo seas hak ase ors Metamorphosed by lava flows 
PEP CREE = tai cic ccnsece oe SRT sander Sade REN ae bee Lake Valley mines 
ATONE Gis cc we coud tiv ehete orem + ort eas Various mountain ranges 
ANEWVSCMGS sk csc oko a eee oc re es Madrid Mines, Cerrillos district 
ATER VACONItG cho cine 8 0 be ltn eases oe Tejon and Quelites grants 
AWatiEGs soe acy mn keine Lake Valley and Hillsboro regions 
Aravonitelcs.s nos htasemee. tar Kingston camp and Graphic mine 
PPRONTIVGS icine on o/s ons HINO SMa nose os Virginia mining district 
ATSETIODYTICOAS chs eens no cwten e tine Ortiz and Virginia districts 
ARBGRLOE Ss tec cote als wie At Ae Mimbres mining district 
Asphaltum......+-++++++2e05 Perea grant, Guadalupe county 
Wirichalcite.s . 03 50k « eAsenaee ee Magdalena mining district 
AMECIIELALOL ies 6 iaield.c ete Trt nee ae Te Santa Fe mountains 
Patewiten oo ska Saree 3 sarweatelg ei stee Santa Rita copper mines 
TEAPELES a y.dte eo bs Clee wait atin id, Roe ee ae Mimbres mining district 
Baryto-calcite.. 2... ccc cee cere ewer rene nee Sierra Oscura 
Baryto-celestite. 2.6.6.6. c eee ee cere ee ee ee eens Sierra Oscura 
Berle co. scale seis breidigtpus resi wake Santa Fe gravel beds 
BiDtlte. sc oie G.o-53 Saleh easel ae Ojo Caliente, Rio Arriba county 
Bismuthinite.......... San Andreas range, Florida mouniains 
BST TALE OS case (ol ole chrclon ore Biv biece'e =O Aly ectln dire nsie San Andreas range 
RiGedtERS «16 wie gadis ak t ey nee Sl eae Oe hale Estancia salt lake 
Rorinitecs siges hale as tava wie arn Blank range and Cooney districts 
Bournonite... .v.ecncacicenss Los Cerrillos and Central districts 
Brochantites © dcnow alps caw no dins Torpedo mine, Organ district 
BrOMyrite, = i cowect se once see Bromide (Tierra Blanca) district 


Bimiokite isc ic Sri a eebred ee ees Copper mountain district 
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BR CIOUEATIC ACG. .0 lary os pele Pes bo cceress tow opmueteles big San Pedro copper mines 
Calamings sos a6 <sndeeas Thunderbolt mine and Magdalena Mts. 
TORTS WOTA eins suede iciste canela An hie La Belle and Red River districts 
Cid 1GiG-COlERELLA Wie 6 Gis als aoe wcitip anaes Wn en pe et a's Sierra Oscura 
OW i PRE fen e dey Peer rt, Pee eae ry A Kelly and Graphic mines 
Gadicneer oo cen aiedlaicm 7 pide Common to New Mexican plains 
CATT GLASSEN. ..c 7 nc alee > wie wiaieletats Ws Found in various gravel beds 
GCOTTROTIEGS ais.s, ccerasane 70k Bru cre Soest Peralta canyon, Cochiti district 
RAGA CRUC Caen Se os ee Se Sangre de Cristo range (?) 
CRETE Solon eal tha d OCS ha doped B09 Pie old melisma lo Las Tablas 
Celestite ss .< 300<nses tau Sierra Oscura and San Andreas Mts. 
Cararevrite cc Gecg <sis'anwe > «ete Lake Valley and Kingston mines 
GOK tees aeedecks Las Tablas and gravels of Rio Chama (?) 
COLlUBSILG ds. coli cad. oad hn Cooks Peak and Magdalena districts 
GOrvantite 5. ce tesves 4 vinnie sh le'o'e alee Central district, Grant county 
GhaiGedony. sv asncs sicewto Widely distributed over New Mexico 
CHaICOCIVOS 26. cc occ tac esgen 4 ates Santa Rita and Cooney mines 
Chalcophanite. ..........eccc00. Graphic mine Magdalena Mts. 
CHalcopyrite, ¢ iniccwcws es censewess Cooney mine and elsewhere 
Chaleotricbite. oo.c sacs sc aco te aR mel'e 204 2 oe Santa Rita mines 
CSR GE = sien. boc, Wood vey k's orb diee sas ward oteiy iste Common in gravel beds 
Glortadascs toate st hhteea nade te In decomposed igneous rocks 
CHYVROCDIIE. 7.65 bebo a seretey ees Torpedo mine, Organ district 
Chrysolite (Olivine).........6.....5.- Zuni Indian reservation 
CORT Ss Gi tris an sicall § 24s Bis cee Occurs in Cretaceous rock system 
CODE!» id oisiiaieike Pow Oivés es beeen ... Santa Rita mines 
Corundum (Sapphire)............. Found in Santa Fe gravels 
Gavenitey 255 ches te bn Cl ew we ele e eae Ash © one Jarilla mountains 
CuUDTIteyg Moora Sec se ARR ESAs UA ch ot 8 bel Santa Rita mines 
CVA ss td as shee ewes Bromide district, Rio Arriba county 
GYMAtOMLG seh. c sb atte eaee? Ojo Caliente, Rio Arriba county 
DIOSClOIZIG . oo oe ha eed oes Bek Wadlessa ks oaat ped evs Lake Valley 
DAMON .. oe Se cede a area Said to have been found(?) 
DIODtASC. < awed Kb 5 At ee Odo weds beers on Jarilla mountains 
BLOT TGC ciclo a saade od dietelath 4 aR Cieceerur enn’ Various mountain ranges 
DOMGY iter since ices ene sivas Pinos Altos and Central districts 
impolite to uated cor ards oe eck ay clase Lake Valley mine 
Mmerald: CBEVV) ) ass ces seb s oh 4 awe a Santa Fe gravel beds 
WTTGPOI LTE > & cha « pale, Ooo cia Mlrie's Xp viele we ein afhi a Jarilla mountains 
FIMATSILSs ooo 6 cs ve Fh oe so hers Pinos Altos and Central districts 
MOTIGLCTIECO. ‘che facets oro oan ie laie'b bite te we Lake Valley and Hillsboro 
FIOECOLG hs piaberdse ancd.w ave opiesely ¢wieiaaseie pa San Pedro copper mines 
FODROMILGS 0. 5 Gd soc na 431 6 ech d bed vO Ve peeves Bstancia lakes 
TEPER DORCEA iin a's/e dec pd oldie eee ee Bie Black Range, Cooney mine 
TOU GIGSO? is 'b6 ov cat batt he Raveen eg rrartee ees Reported found(?) 
iv foon le Hee wa eee ee inte en ean oe Occurs in volcanic tufa 
Wi bic cotetit chs os lea man kecdie 42 Asha aeecae st Various localities 
WINGETER Ls sci e4 bP oad oe 4 ewes Gila River and Sierra Oscura 


Wrahklimitesa Hicsmast4s ae dakeesededsahe Central mining district 


rTP 


CATALOGUE OF MINERALS io 
GADNIG cde cess 33 avis uceseatetintieede Cerillos mining district 
OU Pie ep ee Cooks Peak and Magdalena districts 
GIBUDORTEC cs. Hic Vizier Clem corde a ads ke kites 6 Estancia lakes 
GUlds t3iesicohPitiadiea esl Elizabethtown and Hillsboro placers 
GrOHISEICO He . gah cles Metdele etlaclas Graphic mine, Magdalena Mts. 
ASPED SUC lctib.ates cosetueles weoltve.s In Raton and Sandia mountains 
GrossnlaritG sess w.casd%eese San Pedro and Organ mountains 
GUANO oso. ec be emabacdbebema habsats Extinct crater, near Engle 
GYPSUM hecdos vo cbaaven Ancho and plains of “white sands” 
FIG esse ct Pa PP eh ds oa eas Estancia and crater salt lakes 
FIALOUPIGCDIG. so pect be ab hd wat Gila River alum deposits 
EITAUBDIRMACS. & ois este pale wslnetbales.c San Lorenzo mining district 
EPGMISLS CALs s o's ha as Bathe oe lee Jones iron mines and elsewhere 
BIGPEOPRIUGLS cache aaee esi hese SLbes Kelly mine, Magdalena Mts. 
Shaye cyt a ae eee eae jee Victorio mining district 
PI VRIILG hors veh tetavne Fee hak ad ace Central and Cochiti districts 
FA VOTO-RINGILG s fs a he eee eae eka Magdalena mining district 
DEST STLEC GL ee ol vil & c!ne iA niet abla etd deci rs cle eee Fierro and Hanover 
RLVUU swe Aie sedi wo cl ece oaks. ale, ee blweare etl ee alas Fierro and Hanover 
FAOCTABES = Fecoase Slat Pein d bere Meee lak San Pedro and Organ Mts. 
Lod yTitO— 5, o Wid tind los Ode a) eh Aletta calateeat Lake Valley 
EVTOU aT oie S ace ee ee ace Crete le vin dd Oat cd tie ew kita. ais aka Hillsboro 
SROGILOs d aialw's cafers elva 2 a atstaandin-as kp he wee Jicarilla mountains 
VASDEM os 24 cto de ciek VEN Lele Bons als oe eee ee Canyoncito district 
i Ok cistern a eR atolls Gis ictalisl cirertiw hie mae lobe ote otete is Vicinity of Santa Rosa 
BaolmMite 56s. docs aa dace vee e clitt ame Gale Socorro mountains 
IE OVROPRICOWs is cn be eset alee Hees was ee Ladrones mountains 
DADTAGOTIEG ae Vices odes tr Ghelete ea de Various mountain localities 
BGG Fe oa 6 nS pa stk io 3 hie) Oa as Male eis Magdalena mountains 
Lepidolite............ Copper Hill, Gieneguilla mining district 
TOPCHER IGG hoa cc ona ao atl seid Inte 7h Gee aihn Tres Hermanas Mts. 
TGIOVOTAEG 2 5 b.5-5.0 o. 6.4.3.0 Matele e & 0 are oie ule va eiste Hanover and Fierro 
UA ik ee ee Nl | eee oe A Gallup and elsewhere 
LiTMNONIte. 6.ccc ccc ad ocd venece e 5-2-8 pb bind Ubi ad biegees MALLY CLIStrICts 
MASNOUILO. 6s. aig ees eve a seed PRY YS See Fierro 
Malachite. aiciiawiets tau press eee hh hb -Sant# Rita and Las Vegas 
Mancanite; ¢; dcaxccierscs een ceo ene ee Lake Valley 
PIGTIPANIOSIGG. on 5-s ncn a oe polis San ‘Lorenzo mining district 
Maries aia sa ewentsatereacek’ Near 4Jamogordo and elsewhere 
Marcasite ..6. cs ssc esos sees eablpaude ta Manzano mountains 
Marinnites 3.08 AS a8 ale a balsa Banco ah 6 em aoe oe ee Graphic mine 
WMassicote ae é Cass teks awe pk cunls lecude ora ae Chloride flat 
MeIlSCONICGS ota Sh Ao Soiviou Seles be bas Black range and Santa Rita 
Melanotekites icievdocesvecdsts Hillsboro, Las Animas district 
MIGVEVEHOS « 5S bute Caos + ste e 6s Kingston and Palomas camps 
MIG is s.r cia ia bo aig 8 bale dl a a ee Petaca and Nambe 
WEICVOCIING g.5 5 a-cia basrecie news ks rela eae Various mountain ranges 
USUUE Sich  ee ) oy ee eee gy ee ee Lake Valley mine 


WETMCUILG as.5.5 Sis coh OD ely We leeia as sus aoe iiielels Socorro Mountain 
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PORE 3S stoke Ok ee ee ...Hachita (Eureka mining district) 
Miranilitercc set oches RPaolia tye: tae eas arti ee ... Wstancia lakes 
Molybdenite............200-s0-000e00-++-s+: 08D Miguel county 
Monazite..... en Oe Ser ee rte eres a In Chama river sands(?) 
Monheéimite, . i. 26,22. e. ack 3 Graphic mine, Magdaiena Mts. 
Moonstone..........0-¢0.0..e020;e02....598n Mateo mountains 
TMB GOFILG Eifnc nd tists Wate ake Saws ...Petaca, Nambe and Talco 
ITLGR OL Sees epee ea ee eee ie oat he es Upper Pecos region 
Wovaoulite. 2.26 ns. cees ..+s...-nangre de Cristo mountains 
CD ee arecso ate bine ecb eee ees Ee a cetaeu Santa Fe mountains 
OCHS. b 25456500 oe wees .Sandia mountains and San Pedro 
OPEL CG Teil vs tere cle eiciate se nee ervey aa oeeieees rien Central mining district 
Odontolite........... see teeeeseevveers Nacimiento mountains 
OMS GClASE.< tels oe eee a ee ee Various mountain regions 
OHvine, a5 wa bese s oes Spt oh Ss Sete Et aE Common in basalts 
(onl caliente pees eeeeeeeeesess- COChiti and Central districts 
Ortiochsne:o.c2s ede eA hate ee Various mountain regions 
PECL 01 SEND eet Route oe 85 Pelee NSA cod ae ..Cieneguilia district 
Peridot (Peridotite)...............::Auni Indian reservation 
Petalitecs ccussacwiegias eat Cieneguilla, Copper Mountain district 
Ptr OLQ UI as cera ee Pee pe 4 seven Lakes and Pecos Valley 
Petzite...................Lookout mine and La Belle district 
PRIOPODIEG! Hele se ctece pct elaine a lol ah MN rete Cire hate ore ... Nambe 
RISER OUCE, aie ete oe cee ek bev ae see Boe «eeeeeeeee hed River 
PIatinwnl yikes ee eee .. Tampa mine, Bromide No. 2 district 
Plattmerite..............,..Q00Ks Peak and Central districts 
Plumbojarosite.......-+e+... anaes waeseeeess. O00kS Peak 
Pélp pasties: xca Gti ase ote wes a Telegraph mining district 
Provstite, Oo.c esc. sa ee .......-.+-Kingston and Bullard’s Peak 
Prezibramite o.oo sds nee neers .».eeeCarpenter mining district 
Psilomelane......s+.4+eeee0ed Near Rincon, Caballo mountains 
PUuImMICOL Ss Gee <a tee ee eh densek t Near Grants P. 0. and Socorro 
Pyrargzyrite.....--. 05-40. ae Bullard’ 5s Peak and Kingston 
POUT Cs craves he arileod Faasrantoeth bate -.eeeeee Various mining districts 
Pyrolusite.........: weeaeeeueeseetan Lorenzo mining district 
Pyromorphite. .....6+s4.5: oa, oe AP Macho district 
Pyrostilpite.........s.6.%: eet re .Kingston and Bullard’s Peak 
Pyrrhotite......... hited ard Gomi as FRE Fierro and Hanover 
(TES a eee og Bee e ee ares eee Ae Bs ty eats ceive tte cert In various mines 
FURITITH cerita 2h ureakire tale wake eee se Limitar mountains and Petaca 
Rhodocrosite...... Baas ek ts 2k Graphic and Kelly mines 
Rhodonite...................-..--San Lorenzo mining district 
MICO Tas Sais et Seri dtbene es ...Gila river, near Red Rock 
Lith th dae = ee ey arent bee ni ta Aa found at Zuni(?) 
Batile. wc. sea eae Sa rere Soc ik ea etnias ....-Central district 
Samarskite......:.... a See ee en .... Las Tablas, Petaca district 
SAtID SPAar......... ..eee..-:Hast of Strawberry Peak, Socorro 
Scheelite..........+.. , .aceees.--Vietorio mining district 
Selenite........26.05.5 _.Pittsbure district, Caballo mountains 


CATALOGUE OF MINERALS hi 


Siderite....... tare Ste ae > Te ee Granite Gap mine 
SLL VGN bo od k se hte a HE doke beds ace States = Sl ahaha eas Silver Bell mine 
irik gar h-a}ih |? ae ea, on Pe See see Magdalena mining district 
oe DELLE ELS aad, bray Sm eepieet Gaie eas ee Fela In many contact deposits 
Sphalerite@.:.ig.02.4dceettenens Cerrillos and Carpenter districts 
ST PCCLERTEE Gg | vila heise otal bids Gl italic tenn esta eee Nieneguilla district 
Stawrolte. ccs sce ccc wean _Cieneguilla and Copper mountains 
StGstite. see onan awn eas ore ate ee ee ee Various localities 
stephanite..........-...005 Bromide mine, Rio Arriba county 
SLOTODATROTILGL..2 es coves 69 ve Ree was Cooney mining district 
BtIONIbAS 5 ae Lee che iret bare ae ...+-+Cerrillos mining district 
TELL EREEGS. o)5/2G¥e eats nstheke eed tte 22 ....-Baldy mountain, Colfax county 
SPALL TERRE Rca teerstalla 0s wily Ge gy Sulphur springs, Jemez mountains 
SVE VERIEL LO he costae waster Plina: Trujillo Creek, Sierra county 
‘Paley Steccu Shee b (choad out a eye kee Numerous localities 
Pee LRP eiale eee eee es -+.+-++..+,Mountains near Las Vegas 
Tennantite..................Pinos Altos and Central districts 
Tenorite....... Ped bea TALE aah Mer ae ee ee ...5anta Rita mines 
PESBE EL CL VRRER CGS cies halnteesily ce aay tell Gebietes oon ciate s¥lvanite district 
Tetrahedrite........--...06ee. Pinos Altos and Central districts 
THOriTUM. +... 4444: Slavens Sica DIE. Semttes oe eal maison ed wetweones «Lens, Tablas 
Titanite.........-. beeeweeereeasseeees Central mining district 
Torbernite............. ....J@rome mine, San Lorenzo district 
TouUPmMpline sc pace seas eee ee as .Bromide district No. 2 
Travertine........... ihe ata a Salt Lake crater, Socorro county 
TUTOR OLED yh tein cae eoogiate ne eee kis ts so Various mountain ranges 
EYIPOM eis ks awe Repor ted near San Antonio and Socorro (7) 
Troostite.\........ weeeaeseeess.+-.- Magdalena mining district 
UTE ys ets wivuve fovea ie arp whatere sw eeeeeseresesseseeLn eruptive regions 
Turquoise....... ....-Cerrillos and Burro Mountain districts 
Uranophane,...........-..Jerome copper mine, Socorro county 
Vanadinite.......... eee. ver Are Georgetown and Cerrillos 
VesIIVINIILUG >. a. cnt eo aaa oie .....5an Pedro copper mine 
Wale oe Bt eis Oe oly ee eiaela ee de etee Central mining district 
Wheelerite..........2..52-+-e005: In Gallup-Durango coal beds 
Willemite......................Merritt mine, Socorro county 
WHIHeELIIG: 3.440040 oe eee Sierra Oscura and San Andreas 
Wolframite..... eer Copper Hill and Victorio mining district 
WollAstonites oi, cece san sear San Pedro and Organ mountains 
WA APU LOTIICG ois are tei is Calsch ah erat ee stephenson-Bennett mine 
AAD CH OCOMIGO a oie ets os loth 4 bee en a Cerrillos mining district 
MLEPEUNE 2 5 Sites cal ey nle O ...Las Tablas, Rio Arriba county 
AAALAC S os Sado ret eee hea ore aioe .oan Miguel county 
A0isite........ cle cia Baie weed oes San Pedro and Organ mountains 
A ine PU ae pe ea ae ale - .....Magdalena mountains 
Zinco-calcite................Ke@lly mine, Magdalena mountains 
ZADEOSILG 2c oa es seh or cite Graphic mine, Magdalena mountains 


Airconite (Zircom).............. eevesseaes sed Qarilla mountains 
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LIST OF MINING DISTRICTS 


7 . vi. Key Wu, key = Nt. ; Key No. Key 
- BERNALILLO COUNTY = a0, ‘ oi r b Key aa. Galli (Red Cloud) i 74 Headstone Upapeirelt) Au U7 Gromile No, 1 (Tierra iZ2 Ia Joya Mt. (Joya Mt), Hi 
0 Key #5 Cow Sp. (White Signal), i) Galllnas é Oud), ‘ Blauca). Ag Pb (wa Cu Ag Ph. E-6 
i Pid) * - FAW ee eve ea ace « -B-9 Su Ag Pb Fe.........G-6 PJ AGOCGUS os stencsver =! ducal; Ag | +ees 2 ‘ wrevecunes «EG 
1 Bernalillo, Cu Pb.......E AM wscncns Pia ed “i= ne 74 O8 Caballuc Atte. (0 Pl f- 0 Cu Poe .ecu .D-6 
2 Ciyote Springs. Pb 1 96 Eureka (Huachitsa), Ag G0 Jicarilla, Au Pb.....+:+ G3 To Foetaca (mled) csacceaea. I-32 ne Cina lies Mts., Cu Ph.... 8 123 recite ul cath ae Zi 
2 Hell Canon (Star) ORs Pb Cu Zn...... B10 §1 Lite Birto Mts, CuAg | 74 Vallecltos, Au Ag Cu...F-2 99 Cuchillo Negro (Lbmestoue), 120 Magdalena (Kells), Zn 
et a _ a tee ae : Se eG ge r ah 4-9 ¥ poet eee ® hee ees ar j Rt : ‘ aaa td ae 7 4 .. 
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